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ARTERIOVENOUS ANEURISM 


CLINICAL EVIDENCE CORRELATING SIZE OF FISTULA WITH CHANGES IN THI 


HEART AND PROXIMAL VESSELS 
By Emite Houtman, M.D. 


OF CLEVELAND, OHIO 


ETER 


In A “ Memoire sur les aneurysmes,”! read before the Roval Aca 
of Sciences, Paris, in 1832, Gilbert Breschet wrote as follows with ref 
to the changes noted in the vessels proximal to an arteriovenous fistul 


‘It is necessary that the wound of artery should be of a certai 
be made 
and in dit 
of Guthri 
the kind 
made in th 
results of the traumat 
perpendicular to the 
1s ot greater oO! less tent her result tre , ! e fissur ra 
constantly gaping, and consequent]; vound will become cicatrized or will 

er will permit, more or less freely, the ent) 

venous blood into the arte) dilatation tt rachial artery above the 
this vessel and SITV We bse rved by \\ Hunter and conside red by 
effect of the ; of arger quantity of blood into this artery because part 
which it conti was introduced into the ven rhis does not appear to us to 
cient reason nor harmony with physical laws These changes in the condition 
vessel appeal! l rather result from ft] hassade ft a small quantity 


into the ar y by the traumatic opening, the dilatation and increase in length of 


not being limited precisely to that part of the canal situated below the wound.” 
I : I 


Breschet’s reasons for the changes in the blood-vessels (as indicated 


1 


the italicized lines) seem rather fanciful to us to-day, but there is both clinical 
and experimental evidence that he was correct in his assumption that “ the 
direction and extent of the wound made in the walls of the arte 
not indifferent circumstances in connection with the results of th 
matic lesion.” 
Experimentally, the intimate relationship between circulatory changes and 
Memoire sur le neurysmes, Gilbert Breschet, Mem. de l’Acad. roy. de med. Paris 
1833, vol. ili, p. 101 
* The italics are the author’ 


hI] 














EMILE HOLMAN 
arteriovenous fistula has been definitely established.* Hearts whi: 
lilated in response to the formation of a fistula have again subsided 
the elimination of the fistula. 


Vessels proximal to the fistula have e1 
following its formation and contracted after its excision or closure 
contrary to the view expressed by Lewis and Drury.* if I understay 
correctly, there is also experimental evidence to show that the | 
principles normally concerned in the maintenance of blood-press 
circulatory system als 
in the presence of a fistul 
that the cardiac enlargemet 
dilatation of the proxim 
sels can be explained 
mechanical and physical g 
The area of lowered res 
introduced into the = circul 
system by the fistula result 
establishment of two routes { 
passage of blood (Fig. 1 


through the normal capillat 


\ back to the heart, and (2) tl 
\ the fistula back to the heart 
| in accordance with physi 
\ that a greater volume of bl 
be directed toward the fistul 
its minimal resistance than t 


the capillary bed, and 
greater column of blood fl 
toward and through the 
that produces the dilatation 
vessels leading to and f1 


1 


fistula. The greater volu 





blood flowing through th 
per unit of time must nec 
pass through the heart, and just as the vessels place themselves in | 
with the volume of | 


lood passing through them, so the heart will 
accommodate the increased flow per unit of time through its chambe: 
Obviously, the amount of blood which will be short-circuited 
the fistula back to the heart depends upon the size of the opening 
the unobstructed return flow to the heart. Experimentally, small 
produced very minor changes, and tended to heal spontaneously, where: 


fistulze resulted invariably in a dilatation of the vessels and heart du 


Experimental Studies in Arteriovenous Fistula by Emile Holmar \ 
Surgery, Nov., 1924, vol. ix, pp 822-879. 
‘Observations Relating to Arteriovenous Aneurism, T. Lewis 
“ Heart,” vol. x, No. 4, Oct., 1923, pp. 301-380. 


ind \ 


SO? 


























\ | | I {) I N() ‘ = | 
. Q — ' 
ncreast ume ugh then nis itat S progressive 
ee 1 ¢] , f| 
col 1u¢ | l ( rere e nstu piu the re Stal 
: , 
= 4 ‘ " | = + ; ] ] 
furth e vessel | o ua resist e wl 
in the « vhere VV het é f resis 
l | 
two s 3 re here Ww ( urt r il ( th 
l 
flowing , the nstu equently tl 
17 111 | ] | I | 
P cu é } \ ‘ 1 | 
11 eT urt! 111 1 ‘ ' 
: ' 
whl ~" Ul 
| 
be ( I : 
lf A V1 ( | ( L1V1¢ f] 
mstula I I ‘ ‘ | ‘ 
compel [ ( 
neces . ul 
7 , 
' ( 
\ ( | l ( etw I 
; ® +} ] 
. ese] 
C} 
0 
( 
int { | ‘ ) 
| 
tT t 
P P 
\ ; cot temy 
i 
1X 
£ \ x ‘ { { 
i | i VN 
the illet g t | if 
moment ( t tC aim 
f y 
‘ 
VV { ; T 4 i 
Swe led | Ink \t I 
I r 
' 
ci wnte | 
cun ( | ictically 
he retu ‘ , ‘ , ‘ 
I l ( I it swe 
irteriove ] I I | 
( xperimentally, fo 
rry ? | 
tor ‘ di iliac tula e€ gradu agence wit! St > 
Wy n ; ’ 
Wa i mt ma H I mbe¢ tne fT 
ot the t ; ed ert the doct ' T? é WU 
He believ me ‘ ft | 
eve I atte tne ( ut t el 











Northwest, most of 


Several years later, 


gunshot wounds of the Ik 


any permanent troubl 


which hindered him 


his post in Canada, and he 





st ‘ P I rt 
marked on the right, w 


and a positive Babinski 


twitching of the pector 


ith 


a 


bila 


from 
his time 
ft 
| re 
in mount 


responst 


al mus¢ 


the right leg were constant), 


hip and knee, and dorsal flexion 


and no ataxia, nor nystagn 


Cardiovascular S 


sented the main points 


of Poupart’s ligament 


7 he re 


was an evident 


sfem 


of 


was 


fuls es 


us 

- 
te 
a 


1 / 


ng tl 


turned 


les 


esent 


MILE 


spent on horseback 


HOLMAN 


1911, he served as a deputy sheriff in 


While in Alberta 


he right arm, neither injur 


notice a slight weakness of 





his weakness finally torced 
where he worked as a cle 
still actively on his feet 
health began to fail 
hoping to regain his str 
| } 


open air, fe bought 


char ge pr ved ot little 


ability progr ssed. 


malad The general 
gressed 1 lve l 
both arms d o1 n 
barelv get out th ¢ 
cane. His right leg ! 
es wirect tc | 1 
and contractiot1 t 
hich as oun 

Phet d also dey I 
Tew ears il il 

eta uri ict 


the important neu 

tions wet i marl 

genera muscula t 

it! pn ‘ the rT ¢ ‘ 
th thenar ind p 


nences on both sic 


ticity of the lower extre1 


ible ankle clonus, hyperactive 


There was noted on one occa 


spasmodic uncontrolled n 


hese movements consisting of flexior 


t and big toe. There were no se 
tula and its dependent vascular phe 
2 ; f , 
ight groin about 2% cm. bel 
scar marking the site of the wound 
rpa’s triangle, and on palpation over t 


+} 


sudden attacks—unaccon 

loss of consciousness 

legs ee! ed to @1V i 

to tall to his knee \ 

of rest would enabl t 
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apparatus " employed in the experimental laboratory. The normal systolic pres 
left arm was 116 to 120. Closing the fistula caused an immediate increas« 


pressure to 180 for two beats only, after which it fell rapidly and steadily to 140 


remained as long as the fistula was closed (Fig. 4). Changes in diastolic 





Fi K f b I 
Wit pre e! [ a 
‘ + - | ; 
; bea Le 11 
exactly paralleled the systolic fluctuatior Accompanying the increased blood 
there occurred on closing the fistula remarkable retardation in pul { 
40 beats with a gradual recovery to 6 here it remained as long as the { 


As indicated in a previous article,’ this rise in blood-pressure is attributed 


An Indirect Method for the Determu ition ot Blood pressure in the [ 
Dog, A. C. Kolls, Jour. of Pharm. and Exper. Therap., vol. xv, July, 1920 
The Physiology of an Arteriovenous Fistula, Emile Holman. Arch Ss 


1923, vol. vil pp. 04 S2. 
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ARTERIOVENOUS ANEURISM 


into the gener il capillar stem the large volume < lood previous 
through the fistul: 
increased pressurt 


(B) Atropine Elin the Retardati in Pulse Not the Rise in P 


PIDIIDIDPDIII Dd dialed dialed 





Closing tl stula That the retardation in pulse is dependent almost entire] Ip 


vagal stimuli was apparent from the following experiment: Closure of the fistula result 





was administered subcutaneously, and thirty minutes later the fistula was closed w 


any effect on pulse rate ig. sb) That an increase in pressure occurred was 


strated by kymographic record obtained with the pressure in the Erlanger systen 


170 mm. Hs Qn closing the fistula systolic beats were corded coming throug! 

level without a lowing tri pulse (big. Of The record 1 rmally obtained ( 

the fistula showed thx tolic beats coming through a pressure of 170, accomp 
SU, 








a marked retardation in pulse 


circuied through the fistula 


(I ig. Oa) The 


doubt dependent upon a distention o 
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explanation of the 
f the aorta by the volume of blood previ 


[his distention stimulates the depressor \ 
slowing of the heart is the inevitable result 
(C) Rontgenological Stu Heart on the Effect of Closu 
Observations were made on changes in cardiac shadows dependent up: 





fistula 


The total tra 
fistula was 16.8 cm. (Fig. 7) = 
dilated, measuring 17.6 cm Withi 
heart again sh« 

this entire time This illustrated « 
and also of the 
circulation « 


and the 


the heart aort 


1 


1f the volume 


M rh : - 
sed Pp 

mete ( th | t betore ( 
te itter compression it Ww a 
e” d this crea ed dilatat 

cm., the tla having bee 
( that there was an immediate 
idden transfe nto the gen t 

coursing through the fistula Con 





retardec 


agu 
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mdjustments came imo p mmediately, such as the peripheral dilatation of the « 
ind arteriolar beds d the cardiac dilatation again subsided, even though thx 
remained closed 

ohana phate : wares Effect of nq the I 
cardiographic * studies (Fig. 8), revealed a normal mechanism. It is evident fren 
of the various records tained (Fig. 9) that the first effect of closing the fistul: 
immediate rise in blood-pressur This creased pressurt is then followed 
dation in pulse rate which manifested itself only on the second or third cardiac cont 
after closure of the fistula. This is a small but important corroboration of the hypoth 
that the physiological mechanism for the 


maintenance 


a unil 


rm 


11 
yon ] pre Ssure 











responsible To! the ( culatory phenomena associated with arteriovenous il ] 
retardation in pulse the increased pressure and is a compensatory mechanism t 
counterbalance this creased blood pressure produced bv closure of the fistula 


(E) Effect of Closing the Fist 





murmur heard over the whole precord.um seemed definite more pronounces 
fistula open than with the fistula close This was brought out much more clea t 
following method, which also revealed anothe important uct: Te tw ( p 
inspirations resulted iperaeratior the lungs and icapnia. Aft n 
expiratio! which « psed_ the i] entirely ver the cardiac ea, the pati : 
t hold I eatl n could ind th ( \ ( eas were S( ! 
rapid SUCCE 1x t ( gS ¢ | patient t hol 
1¢ ) nN ite re m scultate eacl \ \ area turl { 
iccurate com] ( 1 them Before this method s attempted it was { 
for me t det ( ( esp rl the stolic murm t 
the p r icap evident that the murn f ited in the puln i 
nd not 1 tic art Chis metho t g heart n 
possib ‘ va cle mining their exact character i her valvular les 
(] [ A ( ] ( losing a 1 opel o ft } 

seemed 1 ence on the tal Capacity as the 1 llow g ODS { 

Fist pen: Vital capac i> litre 

Fis ed: Vital capacity 2.47; 2.37; 2.€0; 2.35 litres 

Fistula of d: Vital capacity 2.2: 2.15; 2.35 litre 

| tu sed Vital « pac \ } 2.47 57 24 litres 

Fistula opened: Vital capacity 2.2; 2.17; 2.3; 2.2 litres 
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EMILE HOLMAN 


increased in the presence of this large fistula, just as it does experimentally in tl 


of large fistule. 


3efore operation, on one occasion only, the patient had exhibited the 
phenomenon of a “ pulsus alternans " during the period in which the fistul 
by digital compression. After operation, again on one occasion only, the same p 
non was observed, but it was present only for a short period, and disappeared 
few hours. This was of particular interest since pulsus alternans in cardia 
generally considered to indicate an unfavorable outlook 

A gradual and progressive improvement in the circulatory system was 
operation, as judged mainly by the marked diminution in cardiac area and t 
diastolic pressure (Figs. 7d and 12 \ definite diminution in the siz 
iliac artery as determined by palpation was also noted. The patient’s spit 


were in no wise benefited by the operation and the evidence of sclerosi 
progress. Though it is tempting to speculate upon the possible relationshiy 
lesions, they were probably independent of one anothe: 


iT¢ 


The case is of particular interest, first, because it corroborat 
our experimental observations, and secondly, because a marked 
enlargement and proximal dilatation of the vessels occurred in the 
of a large temoral fistula 1.8 cm. in diameter, a dilatation which almost ent 
disappeared following the elimination of the fistula. 

Several years previous to his death, the late Professor Halsted gat 
from the literature of the world all the cases of arteriovenous fistula th 
fore described, and lengthy abstracts were made available for an a1 
study by Callander.'® This analysis did not include observations as t 
size of the fistulous opening, and as this has proven to be of first im] 
in the subsequent development of visceral changes, it was considered adv 
to review the abstracts made by Doctor Halsted with this point in 
[Important and confirmatory data was obtained, but more frequently tha: 
the various authors’ descriptions were necessarily meagre on the questi 
the size of the fistula, and even where it might easily have been includ 
important detail was lacking. A description of the size of the vessels and | 
was also in many instances lacking or very inadequate. The following 
examples, however, serve to illustrate the relationship between size of 
ing and the extent of the visceral changes. 

C. B., No. 41803, J. H. H.* Femoral fistula (Hunter’s canal) of many 
duration: “ Artery proximal to the fistula was hugely dilated and tortuous. The 
was greatly enlarged. Fluoroscopic examination of the chest showed that the 
aorta was very much enlarged. Artery proximal to fistula 2 cm. wide, distal to 
1.2 cm. wide; vein 2.3 cm. wide proximally, 2 cm. wide distally. Fistula measur 
cm. by 1.3 cm.” 

M. H., No. 54125, J. H. H. Femoral fistula (Scarpa’s triangle) of many 
duration, accompanied by a markedly dilated heart and by a considerable dilatation 


proximal vessels. The fistula was excised by Dr. M. R. Reid with rapid subsidence 
dilated heart. Size of fistulous opening: 2 cm. by 1 cm 


” Curle L. Callander: Study of Arteriovenous Fistula with an Analvsis of 147 ( 
Johns Hopkins Hospital Reports, vol. xix, 1920. 

"Cited in the Effect of Arteriovenous Aneurism on the Heart and Blood-v 
by M. R. Reid, Johns Hopkins Bull., 1920, vol. xxxi, p. 43 


814 
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end of the enlargement by a channel about 1 inches in length, the actual comm 
appearing to be 3%4 of an inch wide 

Guinard’s Case:* Fistula of middle third of femoral vessels of two year 
months’ duration. No dilatation of artery or vein. Orifice of communicat 


of a lentil,” 1.¢., about 3 to 4 mm. in diameter. 
Bergmann’s Case:* Varicose aneurism of upper popliteal vessel 


duration. Operation: “ Artery was not dilated, vein dilated to three times it 
Opening of artery into the veim was scarcely 3 mm. in diameter.” 

Wiesinger’s Case:* Low popliteal fistula of 18 months’ duration  \ 
artery not enlarged. Opening in the artery 3 mm. long 

Cranwe.l’s Case:“* Fistula of popliteal vessels of six years’ duratior Oy 
“The artery was of norma ! The popliteal vein below the fistula 
thickened (arterialized) [t was a true arteriovenous fistula, the canal 


3 or 4 mm. broad by the same measurement in length.’ 
It is apparent from a study of the last four cases that fistulz onl 


; 


liameter do not cause any change in the pr 


to four millimetres in 
artery, although in three instances dilatation of the proximal vein was r 
This has also been noted experimentally. It is evident also that 
of the fistula is a factor of minor importance in the development 
vessel changes. A large fistula of three months’ duration ( Da Costa ) 
in marked enlargement of the proximal vessels, whereas a small fistula 
vears’ duration (Cranwell) was accompanied by vessels of normal 
That large fistula invariably cause marked visceral changes is illustt 
the case of Charles Mundi and by eleven cases from the literature 
the vessels were uniformly enlarged. The size of the heart was not 
mentioned, but its enlargement has only been noted in the presence 


large enough to cause changes also in the proximal artery. 


CONCLUSIONS 





Clinically, the circulatory changes following the introduction of an art 


venous fistula are dependent primarily upon the size of the fistula and 


an unobstructed return flow to the heart. Small fistule, however long 


may have existed, do not cause changes in either vessels or heart. SI 
larger fistule may result in an enlargement of the proximal vein 
visible change in the heart or proximal artery. Large fistule are ine) 


accompanied by changes in both artery and vein and usually by a demonst 


enlargement of the heart. The extent of these changes is intimatel\ 
ent upon the size of the fistula. 

These clinical observations are identical with those found in the « 
mental laboratory and are undoubtedly dependent entirely upon the am 
blood which finds its way through the fistula back to the heart. 


“ Guinard, A.: Bull. et Mem. Soc. de Chir. Par., 1902, vol. xxviii, p. 1125 


j 


“Bergmann, E.: Zur Casuistrik des arteriell-venosen traumatischen An 
Arch. f. klin. chir., 1903, vol. Ixix, p. 515 
* Fall von Aneurysma arterio-venosum, Wiesinger, D. Med. Woch., 1904, 


$. 157. 
‘ ° ’ j , . . 
Contributicn a l’etude d traitement de l'aneurisme arterioveineux. Crar 


ue 
Rev. de Chir., 1906, vol. xxxiv, p. 817 
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BONE TUMORS. MYNOMA* 
SECOND PAPER WITH REPORT OF THREE NEW CASES 


By JosepH CoLt BLoopGoop, M.D. 
or BaLtimore, Mi 





Tue first complete report was published in the ANNALS OF St 
December, 1920 ( vol. Ixxn, p. 713). [he point emphasized 1n this ' 
that every myxoma of bone on record had recurred locally, and thre 
cases reported died of metastasis \ tourth subsequently died of met 
to the lungs and was reported in the LNNA OF SURGERY for January 

\/ } M1 Oth ) j | } \ppare if 1 ’ ig wing 
bone s 1 ] ith Ss to On il 
recurrence and inter metastasis. | have 
two cases ot pure 1 ma ot the breast 
which the tumors were excised without 


explorato! Ncwsio!1 ( ) Doctor Tyler, 


of Greenville, S. ¢ nd the other by Dox 
tors Thalheime Saltzstein of Colum 
bia Hospital, \iilw ukee, Vis. Both Oo! 
these patients are well,one more than three 
the other more that e years since opera 
tion. These myxomas somewhat resembled 
in the fresh the m ma of bone, but they 





were firmer and when pressed did n 
exude a liquid tapioca-like material, o1 
break up into particles like vesicles of a : 
thin mucilage consistency Under the uO vay paruicses 1 


microscope these myxomas show the lym 


: _— > 1] 1 ' : : 
phoid and stellate cells but the stoma takes a little of the eosin stall 


there is evidently more fibrous tissue than in the mvxoma of bone 


[he connective-tissue part of the so-called intracanalicular myxoma 


the breast differs from these two cases of pure myxoma in being less gela 


tinous, firmer, and under the microscope we rarely see the lymphoid or stell 


cells. The characteristic feature of this adenoma of the breast is that th 


+} 


stroma takes the stain very lightly and resembles the stroma forming th 


envelope of the ducts and acini in the normal breast. These intracanalicular 
myxomas of the breast may recur when they are shelled out. but. th 
recurrent tumors have always been benign, and the patients have 
died of metastasis 


lhe myxomatous part of the so-called mixed tumor of the parotid and 


* » j } fin. } A ny . . 
Rea elore the American Surgical Association at the Meeting in Baltim 
May, 1024 
o2 819 
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neurofibroma is more like myxoma of bone, but in the gross rai 
gelatinous. But these two tumors do not show the same vitality 
recurrence when exploratory incision is made. 

In the first paper on Myxoma and in a recent paper on Xantl 
and in other contributions, | have drawn attention to the danger 
recurrence when tumors, even benign tumors, and even encapsulated 
tumors, are enucleated or “shelled out.” The best example is thé 
tumor in the region of the salivary glands. The percentage of local 
a rence here is 

gq this can b 
«A plained by the 
‘ that surgeons 
injury of the 
® nerve, and for 
B® reason practice 
© cleation or she 
7 out. Perhaps 
neurofibroma 
recurrences tak 


second place, ( 


trunk. In the 


of the breast 
recurrence is 
4 frequently rece 
because most 
geons cut thes 


mors out, as 





away a little 
zone of breast tissue is not mutilating. However, in the myxoma 
there is additional danger if one even cuts into the tumor—the danger o 
plantation of tumor cells into the open wound. 


Definite sarcoma not differing from any other type of sarcon 


cially if the tumo 


near a large n 


canalicular myx 





ul 


11} 


develop in any of the connective-tissue tumors, apparently more frequent 


in a benign tumor containing myxomatous tissue. The most common 
of the breast arises in the intracanalicular myxoma. Why sarcoma 
frequently observed in neural fibroma than the myxomatous tumor 
region of the salivary glands, | cannot explain. 

In one of the cases reported in my paper in 1920, in which the p1 
tumor was located in the astragalus, there was definite metastasis 

+ Archives of Surgery, May, 1924, vol. viii, p. 882 
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BON] 


rTUM<( 
myxoma to the tubercle of th: 


(Case II, Fig. rr). 


IKS 


tibia after amputation 


MYXOMA 


above the anl 








Unfortunately I have never been able to obtain the lung metastatic 
In any < these Case mvyxoma ot bone 

Cent) Phalanges in the older literature which |] 
cussed in Progr Vedicine, and in my paper on Bone Cysts 
ANNALS OF SuRGERY fo \ugust, 1910, cases of central myxoma 
phalang: » are reporte his Prouy ! tumors in the phalanges I ngers 


and toc 
constant] restudic 
since. Unt 


In not a singel 


Stance 11 whicl thr 
original diagnosis ) 
myxoma have Ww ¢ ] 


sections ti Prove ‘ 


In all the recent cas 
in which we have tj 
sue and sections 


are mM} XO! 


chondromas 
fore. either the ! 
] 


oma of the phalar OF >. 


are less malignant. o; , 





the oldet diagnose y 5 

were incorrect. 0 

the theory of prol 

abilities, myxoy, ' 

should now and then , Te Sy miaees 

be seen in the pha ee —_ mixed wit 

langes, because this tumor occurs where the chondroma does, and it is suo 


gestive that it is a de eneration of a primary chondroma, but the practical 


remains that the fey cases diagnosed myxoma, 


and curetted without 


situated in the phalanges 


chemical or thermal cauterization have not recurred 


locally. nor Piven rise to metastasis. My colleague Doctor Baer O! 
- a) _ 


Hopkins curetted such a case some years ago and has recently sent me ar 


X-ray showine complete ossification. [ remember distinctly the orocc appear 
. y ; 2 


ance in this case and my written report strongly suggests a 


myxom 


tissues and section have been lost. 


For reasons which at present we do not know, all] connective-tissue tumors 
arising from the soft parts and bone in the region of the phalanges the 
fingers and toes are benign. We have onl one example of sarcoma whic! 


was part of a multipk endothelial] sarcoma of the phalanx of the ereat toe. 


~ 


tibia and femur 
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I am rather inclined to feel that a surgeon exploring a central tumo: 
phalanx and finding the gross and microscopic picture of a myxoma, 
be justified in curetting with thermal (cautery) and chemical cauterizati 

Central Myxoma of Metacarpals—What has been said of the pl 
applies to the metatarsal and metacarpal bones. 

Tumors of the Carpus.—Up to the present time I have never obs 
any type of malignant tumor of the carpal bones. 

Central Tumors of the Tarsai Bones.—My experience has been wit 
astragalus an 
calcis only Phe 
sibilities are 
cysts, giant-cel 
mors and myxor1 
The = giant-cell 
mor is the most 
mon. There is 1 


of diagnosin: if 


a central tumo1 
astragalus or « 
and exposes 
cyst or Mant 
mor, curetting 
thermal and « 
cauterizatior 
cient. All of 
of whi 


records Re 





Doctor Pri 

slater than Fig. 3. Typical myxomatous cells, but less intercellular Rochester, | 
ae an unusual expe 

with this group. If, however, the central tumor suggested in the gross 
the frozen section a myxoma, I would immediately burn the wound w 
cautery, clean up the leg above the ankle and with a new set of instrur 


amputate, in order to avoid the local recurrence and perhaps d 


metastasis as recorded in Case II of my paper of 1920. 

Central Tumors of the Long Pipe Bones——The problems of diag 
here are easier, but the correct method of treatment for myxoma is 
established, although one should be inclined to choose resection or amput 

My studies up to date emphasize that the myxoma, either central ot 
teal, is for practical purposes a sarcoma with a much greater tende1 
recurrence from wound transplantation and with a longer interval befor: it 
from metastasis. 


Ogists 


[t is important to repeat here that all the older surgical pathol 
820 
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back as 1840 wrote: “ The myxoma of bone is a benign tumor, but it always 
recurs after operation “ 

They did not observe their cases long enough to know of the metastasis 
Many of my colleagues have not accepted this classification into central 
periosteal tumors of the long pipe bones, which, as a matter of fact 
ne and nor Hew | am one ot the tew who look upon it as on 
fundamental facts established by the older observers of bone tumors. 


More recent investigations allow some very positive deductions based uy 





the age of the patient and on whether the tumor involved the diaphysis 
~~ 


or epiphysis. 

When the patient is under eighteen and, more certainly, when unde 
fifteen, a distinct central tumor of the shaft of a long pipe bone is always 
benign. ‘The majority of cases are benign bone cvsts, a very few—less that 


two per cent the benign giant-cell tumor, with now and then an isolated 


case of tuberculosis. I am looking now at the X-ray of a central tumor 
(due to tuberculosis) of the shaft of the tibia in a girl aged eleven years 


The bone shell is intact (see Fig. 60, Progressive Medicine, December, 1900 


page 2080 in the twenty vears | have a record of but two other cases (se 
Journal of Radiol tor \larch. 1020, igs. 37, 3s ¥ 


[f the central tumor is in the epiphysis, and the patient is under eightee1 
and, more certainly if he is under fifteen, the tumor is usually a giant-cell 
tumor, but may be a bone cyst or tuberculosis. This localization in th 
epiphysis is very rare for the bone cyst, and this age is very uncommon for 
the giant-cell tumor 

When the patient is an adult and the central tumor involves the epiphysis, 


Ss? | 
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the chances are that it is a be 
giant-cell tumor. But chond: 
myxoma and sarcoma are p 
When the central tumor 

the shaft of an adult bon 
almost exclude a bone cyst 

cell tumor, and one must 
of myxoma, chondroma, n 
metastatic tumors, and_ the 
rare sarcoma. I am able t 
three additional cases of n 
since my paper in 1920 


Case I is chiefly oft 





because the recurrent tumor 
shaft of the upper third 
femur has resisted repeated 


izations with plumbers’ soldet 





irons for a period of more I i. 


Fic. 6.—Case 1. Pathol. No. 33423. X-ray Oct : ae 
ber 10, 1923. The patient 1s apparently we l: the las a year, 
section showed notumor. The new bone formation out- | 
side the shaft and trochanter is largely the result of tw Had the cperato! In th 
previous operations and repeated « 


been familiar with the us« 
cautery and the fact that a central tumor in the shaft of a long pipe bon 


adult is rarely a giant-cell tumor or a cyst, this thermal cauterization 





have been employed at the time of the 
first exploration and curetting in June, 
1922, instead of after the second 


curetting for recurrence in July, 1923 








Case Il suggests that it is pos 
sible to recognize the central malig 
nant tumor from the clinical history, 
in the X-ray and by palpation, and 
perform amputation or resection with 
out an exploratory incision 

In Case III the operator, Doctor 
Rockey, was not suspicious of myx 
oma, or a central lesion other than cyst 
or giant-cell tumor in the lower end 
of the femur, but at the exploratory 
incision he recognized in the gross an 
unusual tissue and for this reason | 
used the hot soldering irons. This | 
patient is clinically well with a good Tee . | 
functioning limb nine months after mts ew nceenanlatay 1924, bef 
operation. apne Gf Lone Cestruction 

wis vas found 








S h Ly Tt 


withou ci 


cauterizat 


recurrence 
IQ24 
pure myx 
oToss ink 
Figs. I 
The ne 
fact tl 
June 1922 
oul nN I 
diagnosis 
bone she 
the conte 


pation, 
second 
formed 
the wour 
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99 
rs) 





hnemorrnage ir te 
vith the hot sold 
o j— 
I veek itt 
operatic | = 
mitted to St. Ag 
nd the opel \ 
caute! zed \ tl 
cautery | hi ( 
has continued at 
vy more tha 
pite of this at t 
t (September 
pure myxomatou 
und in a bone 
the great trocnal 
The pati 
it cane ind 
one year has | 
continue his w } 
( le I k The ¢ 
every three to 
under Las ana 
kept him in the 
hree to five day 
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When I exhibited this patient before the American Surgical Associat 
1924, the open wound was clean, and there was no gross or microscopi 
of recurrence. 

We have, therefore, demonstrated the failure of the thermal cautery 
X ray to check or destroy the local growth of a recurrent central n 


present time there are no signs of metastasis to the lungs 


Clinical History (Case 1), taken before the operation in Jun 
First, there is a distinct history of a direct trauma to the region of th 
trochanter of the right femur, in a white male aged forty-nine, w! 
pation is that of a ma 
pain after this trauma 
few days, and there w 
of almost two years b 
occurrence of severe 
region of the oreat 
upper end of femur, 
iliac joint, and this pain 
present for more than one 
hefore the operation in Jun 

Pain in Myxoma.—W 
not a sufficient number 
come to any definite conclu 
but so far my records s 


an intense, persistent pai 


lesion in which the X-ra\ 


intact bone shell, 1s very sugg¢ 





of myxoma or rare sar 
have, however, observed 

Pig 8. Not hom , wy we occasions in the Mant cel 
very rarely in the bon 


s and Pa 


surgeon who operated in June, 1922, reports that he could 


palpate 
below the great trochanter on the outer lateral surface of the right 
a distinct bone shell. The X-ray report notes a definite central lesi 
ing the greater trochanter, extending to the shaft about the siz 
egg. The outer bone shell is thin, but the shaft of the femur a1 
trochanter are only partially invaded. Unfortunately this X-ray | 
Clinical and X-ray Diaqgnosis.—The one made at that time by th 
and the rontgenologist was bone cyst 
from my experience, the location and the age almost ruled out the 
cyst and the giant-cell tumor—too old for the bone cvst and unusual 


j 


for the giant-cell tumor. One should have thought of myxoma, chond1 


a possible sarcoma. The history of the intense pain also suggested the 
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] 1 
malignant types—myxoma and sarcoma Kor this reason the patiet 


have been prepared to1 the immediate cauterization with a hear 











tumor, bt hit thick fluid « like tani 
iumost a ( l l 

resembpk ( I | he 

tO f 4 

l une ( ad the 
pati \\ r ( 1 ( 
I 
rew 1 { her ( ( 1 
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recurren¢ M\ ( Ser 1) the 
original ( TO 
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IQ23 ) ( il Tie 1 S T1€@1 
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first opel it eight months 

I 

atter the ec ( thie 
und thre 1 ft, +] 
ippea ( ' 
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ned tl : er 2 s were taker 1) r Kah 
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un el ed wit | Ry thic 
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that the ee eee Ps 
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( Sic ( ( ence \ 
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envelop bone lhe swelling at the time of my examina vas 
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July to, the patient was free from pain, there was no tenderness 
very little limitation in flexion and rotation at the hip-joint. The 
was walking without crutch or cane, and able to work. There wer 
signs of recurrence in the soft parts and, to repeat, a distinct reformat 
the bone shell. For this reason I was rather inclined to the diag: 
chondroma which had liquefied, because in myxoma, | rather felt ft 
previous experience that there would be recurrence in the soft parts 


] 


case shows how difficult 
when the number ot 
small, to be certain of ai 
clusion based upon su 
vious experience. 

The patient returned 
because of intense pait 
nal operator! explored 
the contents of th 


as stated before, pac ked 


rhage. A few day 
suggestion he thorough! 
ized the wound witl 
irons, 

Patholeg tf Se 
tion.—The material 


laboratory was a thick 
stained with blood and fill 


small 


and large mass¢ 
isted of opaque gelati 
not unlike tapioca, imbe 
tissues stained with 
is one of the larger piec 
3 and 4 show the n 
appearance certainly 
and some _ pathologist 

a myxosarcoma 


Fig. 5 taken Au; 





Fu 11 Case I] Path I 4 tudinal after three intensive « 
IG, 4 i \ 34522 4 ‘ 1dina ci 
ion through lower end of femur, formalir rdened specimer it St. Agnes’ Hospital 
Compare with Fig. 10 (X-ray 
open wound Fig 
taken October 20, 1923, after repeated cauterizations, at a time when the patient 


no evidence of disease in the wound. Figure 7 is an X-ray taken September 


You will observe that the area of destruction has ippeared in the shaft 
trochanter, and in this cavity we found gross and microscopic evidence of tun 
To repeat, there is no evidence of metastasis to the chest The patient 1s free 


walks with a cane and continues at work in the Post Office Department 


Discussion.—l have called attention to this in previous communicat 


and the records of the bone tumors accumulated in the past few years emp! 
size the importance of this statement: No surgeon should explore a bone t 
without being prepared to cauterize the wound. The thermal cautery 
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stronger than any chemical] 


MORS 


cauterization, and 


MYXOMA 


fortunately the best caute! 

















the cheapest the plumbers’ soldering Irons. 


This case cannot be looked upon as a tair test of the use of the . ute! 


in the treatment of my xoma. We shall have to follow the result in th: 
case. It does, however, confirm the conclusions of the previous pape1 
myxoma Its tendency to local recurrence, | am convinced that Mm 


disease has ever received a more thorough treatment with the thermal] cautet 


and the deep 


tion was out 
of the question 
and amputa 


tion, of course. 
meant hip 
joint disarticu 


From 


previous e 


lation. 


perience ampu: 
tation does not 
promise pro 
tection against 
metastasis. \Ve 
have given this 


man a 





limb for tw 


years Ince 
first curetting 

( TT , ! | 

: ’ ‘ =< 
nd | First, deep X-rays 
then amputat < ( {, ten montl 
[ have delih: ! ( | ible 1 
xplor T 

Che n m t the whic | 

t the bone ( me ( I } bone h 
t preexisting and apy r ( ( € epiphysis 

/ ] N en ( { ) t l 
i white female ther ( ‘ can inde ( ( 
1p It 1 I nN €a \ t tin ( a g 
the CLZ101 e } xX ¢ I ‘ | | 
healed an ( ihed re I tuber. rie IS Of a rare ( ed woe CVst exp) 
knee joint lound 1 litt f] id but 1 norn | Vnovia meml| rhe ( ( til M 
scopk SCCTIONS shower lt ast Thi patient | id Cel cr mplai neg 
ten mont! d ha ising a cane fi our months 

In the na liol tor March, 1920. |] recorded a tumor of the | 
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as far as I know, the first on record—in which an X-ray made July 
\s pain and disability continued further X-ray pictur 


the femur 
an injury was negative 
taken. Within five weeks an area of bone destruction was found in the external 
and the area increased in size up to September first, when the lesion was exp 
] ] ’ 


amputated on the diagnosis of a central sarcoma of the malignant hemorrha 


type. This patient is well more than five years, and the diagnosis 
by majortty vote of Codman’s registry, to a benign giant-cell tumor. The int 
ot the case, however \ 
X-rays after the trauma 
findings The interesting 
ot the case reported he 
more than three year 
apparently healed le 
Present Histor 5 W hens 
t.ent wrote me she compla 


this knee We were all incl 





upon it as neurasthenk 
three months the pain has bee 


tinuous ot greater inte 


been some contraction o 


) 


patient has had difficult 
Evxamination.—There 1 t 








sion of pain and fear Phe 
is slightly flexed, ther: 
of the lower end of the thig! 
palpation, is not fluid tl 
swelling of the soft part 
benign lesion of the bone pre 
much pain and tenderness w 
Fic. 13.—Case Ill. Pat! No. 34618. X-ray lesion of the upper end of the in 
popes eet. pe gfe ane Bago a y 45 me “4! a boy Oot sixteen reported t 
suggestion of perforatior ly. Compare with of Radiology for March, 1920 
Fig. 14, after operatior 4 
patient is well after curetting 
ild be ( 


there is a difference of opinion in Codman’s registry, as to whether it shot 
a sarcoma or a variant of the giant-cell tumor. 


The point which | wish to emphasize again here is, that extreme pain 


ness in a bone lesion without fracture and without evidence of inflammation is ve 


gestive of malignancy. 


X-rays.—(Figs. 9 and 10.) The lateral view is better. Both views sh 
light area involving shaft and epiphysis, invading the old healed area, reco: 
X-ray (Fig. 8) more than three years ago. The age—over twenty—is against 
the involvement of the shaft as well as of the epiphysis is against giant-cell tu 
we evidently see cortical destruction with a soft-part tumor shadow, outside the 


layer. There is also practically no expansion. In my experience this X-ray 
pure myxon 





looked upon as a malignant tumor, and this case shows that the 
give the same X-ray picture as the central myxosarcoma or chondrosarcoma 
and illustrated in the Journal of Radivlogy for March, 1920. 

Treatment.—We kept this patient at absolute rest in bed, except when shi 
the office for X-ray treatment on crutches. Intensive radiation was given | 
Kahn from January 7 to 21. Intravenous salvarsan was given by Doctor ( 
although the Wassermann was negative 


{ 


The X-rays of the chest and all other laboratory examinations were negati 
there was no improvement of the symptoms, amputation was performed July 23 
Pathology.—Figure 11 pictures the myxomatous tissue in the preserved 
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specimens In the ire gelatinous material exuded from the cut surface Obser 


internal condyle the old ossited 





lesion infiltrated by the tumor. The _ sharj 
demarcation between the tumor and the marrow and the minute perforatio1 
= | 


cortical shel Figure 12 at « shows a soft-part tumor outside the bone she 


teal space which we can see in the X-ray in the lateral view. 





V 1 ul pure 1 Gl \ matter of fact. there 
between a pure myxon il la mvxi 
sarcoma Both seem t ive the same 
tendency to local recurrence, perhap 
death from internal metastasis 1s lat 
in the pure myxoma 

Kes ( Octohe 2 
1Q24 nine n th pe it1o1 
the patient vel ista t 
the chest 

Ca ai Patl 1618 
Cer , 
e1 Operation— vith hot 
sold L) W. Rox 

f Port Ore It: Oct 
r IQ24 n t ( 

[ am lebt 
X-rays al 
D I \\ Ore 
firs I 1 
prima t caut 
The t ( , 
this op , 

\ ] 


IQ23, sent me by Doctor Rocke , al in X-ra taken in my « ce 

Kahn dated August I4,. 1924 he interesting question is: Can we 
shadow of recurrenc m the shadow of fibrous healing without ossif 

et us compart e lateral views before operation (Fig. 13) and « 
months after operatio1 hig. 14) lhe chief difference is that th 


or light area, in the lower end of the femur and epiphvsis is outlir 


picture aiter operation much more distinctly. In fact, the line of demarcation 
is as distinct as thi rtical laver itself. ‘The picture taken before opet 


shows a break in the cortical laver at the junction of epiphysis and shaft just 


beneath the patella. 











Nevertheless the cavi which contained the tumor and which was 
out with the soldering irons is still unossified. 


The comparison of the antero-posterior views (Fig. 15) before ope 
and (Fig. 16) after operation, as compared with the normal right | 


operation Fig. 17 shows that the portion of the cvst extending up int the 
shaft from the external condyle, suggests ossification. In the pictures before 
operation (Figs. 13, 14, and 15) the internal condyle is apparently not 
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involved, while after operation there are light shadows suggesting eithe: 


the cancellous bone of the internal condyle was removed at the operatior 


is the seat « 


f osteoporosis from non-use. In Figs. 14 and 16 the left 


joint, after operation, shows distinct osteoporosis from non-use, as comy 


with Figs. 13 and 15 of the affected limb before operation and Fig. 17 
unaffected limb after operati: 
| have studied this questi 
fore in a few other cases, 
find that in the majorit 
impossible, at first, to distingt 
the X\-rav light shadows of 
recurrence from light shadow 
to fibrous tissue without 
osteoporosis from non-use 
an opportunity some thre 
ago to compare two Cases oO} 
yh 


the humerus: both submitt 


cell tumor in the upper epi 
curetting, one without chemi 
thermal cauterization, the 

with. At the end of one yea 
X-ray shadows are apparent! 


| 
+} 


tical. The opening in th 


been done appears ossified 
X-ray in both. Yet, afte: 
recurrence took place in on 
first indication of which wa 
nite local swelling and X-ray 





Fic. 15.—Case 11I. Pathol. No. 34618. Anter 


posterior view. The shadow of the patella overlaps t e have just seen an X-ray | 
entra! light area in the externa ndyle The line of . c 

demarcation between the tumor idow and the marrow other case more than two 
and shaft shadow above is different from that of any - . 1 

bone cyst or giant-cell tumor Compare with Fig. 16 atter curetting, anc the ca\ 
after peration. 


not yet completely ossified. 

So in this patient of Doctor Rockey this apparent ossification of thi 
shell cannot be looked upon as positively excluding recurrence, nor the 
tence of the light area as an indication of recurrence. This patient will 
to be carefully watched, and if one sees evident destruction of the bone 
or enlargement of the light shadow, this must be looked upon as a 
of recurrence. 

Clinical Note-——This patient was examined in my office August 14, 1924, by | 
Stewart and Cohn, and X-rays were taken by Doctor Kahn. It is noted that the 
is a white male, aged forty-nine. Two years before the operation in January 
without a definite history of rheumatism and while driving his automobile, his 
felt cramped and he was conscious of pain in the region of the left knee. As thi 
tinued he consulted physicians and was treated for rheumatism. When he came 
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shell through which curetting 


ing destruction of the bone shell 


ery 
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Doctor Rockey S Care December 1923, an X-ray was take! 
me that from the X was inclined to the diagnosis of a bone cyst o1 
tumor The patient comp ained to him ot pain 101 
1 period of two years and a recent limp 

() Pa h Doctor Rox ke vy) 
On expl e the bon er the tumor area th 
shell was so thin that is broken | i retract 
A window was mad the bone hell and the 
cavity curetted and ighl ned out & 
hh cal ) j irious ( The vyound 
healed per priman 

var | Sections sent to me 
from this sue showed myxoma 

Discussion What shall we do if this 
tumor recurs’ Resection is out of the 
question. Kven with a_ successful bone 


transplantation to replace the lower end of 


the femur, the resultant limb is never as 


useful. It is theretore a question between 


1 


further curettings with the soldering trons 


n before mv e 


Doctor 


e 











and amputation. lve xperi 
ence in Case |, | urged amputation in this 
case of Doctor Rockey. I practised it in 
Case II without exploration. Now that 
Doctor Rockey’s patient 1s doing so well, I have no evi 


greater risk of metastasis by further delay if there is a recurrence. 


Fic. 17.—Case 
34618. X-ray August 
unaffected right leg, { 





lence that 


Rock 


] 


1¢ 


runs 


However, 


when 


there 


are clinical 


\ Tay 


and 


e110]? 


ie 


recurrence, the evidence suggests amputati 


the operation of choice. 


1 


cured, 


++ 


have been subjected to amputatio1 


resection without exploratory incision. 


( onclusi ms in Reaqard to Centr 
OM September, [Q24. ) If we leave out the 
possible central myxoma of the phalanges 1d 
metacarpals and consider only the long r 
bones and my one example in the astragalus 
the conclusions made in December, LO 2¢ ld 
good to-day. The only cases of myxoma or 
mvxosarcoma which have been permanently 


Every myxoma explored has recurr 
locally, except this Case III of Doctor Rockey 
in which the soldering irons were used 
which it is not yet one year since operati 

\t the present writing | would choose rese 
tion without exploration, if possible, wit! ne¢ 
transplantation. ‘This might have been done in 
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Case I reported here, at the first operation. When resection and bon 
plantation would not leave a limb with good function, primary amputat 
in Case II, impresses me as the operation of choice. 

There will be cases in which resection and amputation can be per! 
without exploration, because of the localization of the lesion and the char 
of the X-ray. 


Undoubtedly in many cases one must explore. Then one should al 


> 


have ready the 
the pure carboli 
alcohol, the fifty per 
solution of zinc chl 
and a technician 


a frozen secti 





someone who can 
pret it under the 
scope. Irom my\ 
experience in cast 
which | have 
seen the gross tissu 
in which | have 

a clear description 
operator, | am imp 
that all of them 





majority of myxon 





Fic. 18.—Photograph of plumbers’ soldering irons and gas furnac« the bone, have a definite 
— gross appearance so 

acteristic that any surgeon who really studies his gross pathology w 

be able to recognize it at the exploratory incision. 

Is Curetting with Thermal Cautery Justified in the Myxoma?’—Until 
Doctor Rockey’s patient is followed for some years and shows no eviden 
of recurrence, one should not employ this method, but at once resect 
or amputate. 

Chondroma.—l| have called attention to the tendency of all chondro 
to recur if the tumor is explored or removed piecemeal, and a piece of tur 
cartilage left in the wound. This tendency is apparently almost as gr 
in myxoma, but up to the present time, although some of the patients hav 


ultimately lost their limbs and a few have died of the local growth in the 





region of the vertebra, none have succumbed to metastasis. 


1 


Brief Note on the Literature of Myxoma,—lI reviewed the scanty litera 
} 
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ture in my article in the ANNALS oF SuRGERY for December, 1920, 
that time I had not read my colleague, Doctor Cotton’s paper, which I would 
like to briefly abstract here. 
In the American Journal of Rontgenology, 1918, vol. v, Nos. 2 
Cotton and McCleary, of Baltimore, report an example of a myxoma im 
832 
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femur, in a female aged thirty-five 
yperations between November. rors. 
vember, 1916. In the first paper ther 











int » Cece | \] ne the ch 
] : 
Lie Lore rtv-n a1 r] 1] 
is TW Cars | he é i] les mwas ‘ P 
\y ] t 
( | } 1 N was m le ) 
Ma CXpos¢ he tumor was remoy vit 
heal fou ths. There were 











CONGENITAL TUMORS OF THE COCCYGEAL REGION 
By Etvin J. Bateman, M.D. 


or PirrespurGH, Pa 


CONGENITAL tumors of the coccvygeal region are of very rare 
Comparatively few cases are reported in the literature. Standard t 
of Surgery and Pathology dismiss the subject with a simple statemer 
their development is obscure. Different writers reporting isolated cas 
assumed different embryological mal-developments as the causativ: 


all. The most generally accepted 


theories as to the causation of sucl 
are (G. Herrman and F. Tourneux'): 

1. Herniation of cul-de-sac of terminal meninges secondaril 
», Osseous and cartilaginous neoplasms from the lower end 


bral column. 

3. Kystes dermoides tormed by abnormal invagination of ectoderm 
as a point of origin the so-called coc¢ vgeal fossette. 

4. Cocevgeal gland hypertrophy. 

5. Persistence of post-anal gut. 

Herrman and Tourneux offer an embrvological explanati 
first of these theories. They describe the development in the en 


coccygeal remnant of the chorda dorsalis an 


| trace its development 
a series of embryos from the third month to birth. The deseri 

as follows: At the commencement of the third month of intra-utet 
the medullary tube is prolonged caudally to the extremity of the 
column. The terminal segment corresponding to the last coceyg 
becomes adherent to the skin. At the end of the third month the vert 
column begins to develop more rapidly than the spinal cord and met 
thus pulling the medullary tube up into the vertebral canal, but lea 
attached to the skin. This results in an inequality and angulati 
caudal portion of the medullary tube, forming two branches: the “ segr 
coccygiens direct ” and the “ segment coccygiens reflechi.””. During thx 
month the segment direct disappears. The segment reflechi persists a1 
ing undergone various modifications is found at birth. It is entirely sey 
from the remainder of the developing nervous system by the end of 
month. The structure is described as being roughly spherical and lined 
with stratified and partly with polyhedral columnar epithelium which 


its earliest embryonal characteristics. It is found entirely outside the 


bral canal and lies just anterior to the tip of the coccyx. <A few pol 
tumors of the coccygeal region have been reported as present at birt! 
of these are reported by Herrman and Tourneux,'* and a few others 
been reported by other authors. All of these probably developed 


‘vestiges coccygiens”’ by which term the persistent “ segment coc 
reflechi”” is known at birth. These tumors have been rather loosel) 
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account of this and other similar instances with which he was acquainted, S¢ 


tumo rormatiot 


- 
y 
4 
f 


that the c ccygeal body probabl 
Mipp.evorpF ‘ reported a case of a tumor which undoubtedly arose fror 
anal gut. This tumor was removed at the age of one year, but had been p 


birth. It was a small rounded semi-solid mass which extended from 


anteriorly almost to the symphysis, practically covering the external genit 
anus. There were two fistulous openings in it, from which discharged 1 
resembling fecal matte Che bal vas healthy in every way and its 
normally at all times. Dissection of the tumor showed that it had n 

the rectum or sigmoid. Histological examination showed that it co 

fatty tissue in which were imbedded tubules identical in structure with sn 





| S 

Histologically all the layers of intestine, except the ser “a woe ae 
sure whether it represented a tun irising from the post nal gut 

sented a parasitic twin, but inclined to the former opini 


] 


Irom the foregoing briet r 
the coccygeal region have been reported as arising from various caus 
wish to report a case of a congenital cystic tumor of the coccygeal 
which seems to fall into that class of tumors, which according to 
and Herrman,’ 2 are derived from the vestige cocevgiens. The case d 
is a single unilocular cystic tumor. Very few unilocular cysts ha 
reported. In fact, we were unable to find an original report of an 
multilocular cysts of similar character have been reported however. | 
in 1885, reported a multilocular cyst containing some semi-solid mas 
gave a review of the literature up to that time. Huber,” in 1892, 


another, and a few others are on record. 


Case Report—Magee Hospital No. 3323. The baby, Italian, full-term 
born February 1, 1924. Mother had previously borne seven normal childret 
of labor 8 hours and 55 minutes The delivery of head and shoulder 
The delivery of the rest of the body was delayed for several minutes by the 
of a large mass in the coccygeal regiot This mass was almost as large as 
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* Tourneux, F., et Herrman, G.: Sur la persistence de vestiges Medullaires | 
pendant toute la Période Foetale chez L’Homme et sur le role de ces vestig¢ 
production des tumeurs sacro-coccygiens congenitale. Jour. de L’Anatomik 
Physiologie. T. 23, p. 488, 1887 

Navarre, Pierre: Fossettes, Fistules, et Formations kvstiques Fisuleuses 
coccygiens. Paris Theses, 1922 
*Vallois, H., et Peyron, A.: Sur les premieres stades du dev 


lopment du glome: 
gien chez homme. Compt. Rend. Acad. des Sciences T. 170, p. 894, 1 


ee —_ 
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Burns, J. Crawiord: Report of a Case of a Tumor of the Coccygeal Gland 


Medical Journal, vol. xvii, p. 169, 1916. 








Schmidt, Martin H.: Uber die Beziehungen der Sogenannten Steind é 
stumoren. Virch. Archiv., vol. cxii, p. 372, 1887 
‘Middledorpf, K.: Zur Kenntniss der angebornen Sacralgeschwiilst Vir 
vol. ci, p. 37, 1885. i 
* Fowler, George R.: Congenital Sacro-cocevgeal Cvst Report of ( \ 
SURGERY, vol. i, No. 2, p. 115, 1885 
‘Huber, F.: Congenital Sacro-coccygeal Cyst. Operation at Age of TI 
Recovery. Archiv. of Pediatrics, vol. ix, p. 891, 1892 
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MELANOMA OF THE NAIL BED 


By T. Banrorp Jones, M.D 
Boston, Mass 
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there was no pigmentation, the ulcerated area was covered with clean granu 
there was nothing, aside from the chronicity of the lesion, to suggest that it w 
to an infection of the nail bed, resulting in partial loss of the nail. On August 
section was excised for microscopical examination which showed indicatio1 


growth.” September 11 the thumb was amputated at the middle of the proxin 





Microscopic examination of the specimen removed showed the characterist 
irregular cells infiltrating the tissues immediately below the epithelium tog¢ ' 
varying amounts of pigment. (Fig. 1.) 

The wound healed satisfactorily without any signs of recurrence. November z 
she again visited tl 
department because 
in the axilla and wa 
admitted to the Wal I 
examination at th 
poorly nourished won 
palpable gland in the 
one inch in diamete: 
palpable gland pt 
leit supraclavicular 
negative; liver and s] 
pable. Left thumb amy 
posterior to the distal 
ation by Dr. I. B. H 
consisting of dissect 
dular and fatt 
supraclavicular t 1 
* dieogies 
lhe pathol oi i rey 
that only part of the 
involved, the ] 
rland on secti r 

Pee os) “+ on ¢ . x ive mick T ( 
a . "rey ooeke o > a * tion, with the accun 
‘oe PN 8 YS S ®. thin. reddish, hem 
Dr. A-E. Steele) Photomicrogrs nat cara ePney Microscopical exami 
ep o | V ¢ d 
pthc. growth” of 
eccentric nuclei. No pigment was found in the specimens examined 
The post-operative course in the hospital was uneventful. She remained wel 
out recurrence vntil July, 1912, eight months later, at which time the left elbow 
to swell, with subsequent development of pain. The condition of the elbow be 
gressively worse and she was again admitted to the hospital, Octobe 


months after her first admission 

At this time she presented the picture of one suffering from malignant dis¢ 
had a persistent unproductive cough, weakness and was markedly 
Abdomen negative. Chest negative. The left elbow showed a “ round. de p purpl 
about five inches in diameter, chiefly on the inner side of the joint which w 
right angle.” (Fig. 3.) The whole tumor was extremely tender on palpatior 
showed the scar of the previous operation with a small hard, firm nodule tl 
olive in the anterior axillary fold. On October 14, amputation at the shoulder 


performed by Dr. F. B. Harrington. October 27, a small “ grape-size ” 1 
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in the skin of the abdomen just below the umbilicus This was excised and the pat log 
cal report was “ Melanotic Sarcoma.” On October 20, there was observed a similar nodule 
in the right infraclavicular region, while on November 5, a third was noted near the 
leit anterior spine of the ilium. It 


ig RIES ey Re 
being evident that the case was TARRRR tne: “s:Sie 0 ula Oran aige ou 
less, the patient v dis- Bees sa m Spi he eee rs 
hope 1ésSs tric pati 1 Wc . ‘s ¢ 4, eo’, he 
charged with the diagnosis ~ 4 a- . 2 . .é : hac: 
J 


notic Sarcoma Wl 


tw m il ( 
appr‘ ximatel three 
onset Of Un disease 


months after her 





the ward | 1O 

ng ol ore ¢ 

toc Hi prey 

negative The onset 

illness \ Cal 

S1ol \ 

the pati the 

great | ri 

zed 1 bu 

he il, i 

neg thy 1 } 

won tl lida 

spit Cate T 

S that e tim n | ( I ' P 

the les if Liv , \ o 

charact« ( ( I {) 

physic exam e chest 

and abdome were ( | tiie gl g 1 vas a hard p 

the $1 i n Phe eht great tor shower ¢ nal t { 
ep Ct 1 
tne ( 
a! ithe 
purple 
VasCula £ 





nt. The pa ‘ 
on the s d 
*‘melanotic sarcon vith 
metastases to the 9g 
glands.” The patient was discharged on August 3rd, after an uneventtul 
Eight months later, March 26, 1921, the patient was again admitted to the hospital 
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with the diagnosis of ‘* Metastatic Melanotic Sarcoma of the Brain.” base: 





physical findings. He had had frontal headaches of increasing frequency an 
some vomiting, gradually failing memory, and scme speech difficulty On 

examination the important points were, beginning bilateral choked discs, nystas 

looking to rigst, garalysis of the left side of the face, some ataxia, marked | 


detect, mental retardation. It being apparent that any operative procedure 
the patent was discharged April 2, 1921, and died five weeks later, approximat 
years atter onset and ten months after his first admission 

Case IIl—Hospital No. 258570, L. S., age seventy-two, white. fen 


admitted to the out-patient department, November 4, 1922. complaining of 
| 


great toe.” Her previous history was negative. She dated the onset of the 
live yea hye 
vhen shi ( 
rreat toe Ke xe 


pain at the time 


X Pere iced ni di 
thought no more 
incident | 

quite | ccide 


] ] 1] 


aiscovel 


* Like a blood 


the inner cornell 


jured nail if 
mained une 
veal H VC 
ext u 





patient ce partn 


was restrictec 
ormally « ered 
The note il tl I 
“exuberant 


bleeding r¢ id 





, 
ordinarily ce 


Fic. 4.—Case II, Photogray I ret 1 at oper A few shred 
beyond the mit f the na I t t t I tior the periphetr \ 


tive except Ior 
bone of great toe.” The patient was sent home with instructions to ret 
if the lesion progressed noticeabiy. Six months later it suddenly began t 
Contrary to instructions she did not return to the hospital immediately, si 
of admission to the wards, September 26, 1923, the toe was involved dow: 
the first phalanx. It is interesting to note that although there was at this time a 1 
definite tumor, the condition was incorrectly diagnosed in the out-patient departn 


patient being referred to the house with the diagnosis of “ gangrene of the 


Physical examination on admission showed the following : an obese elderly 
apparent good health. Chest negative X-rays negative for metastases. Abdomer 
tive. In the right inguinal region were several enlarged glands, almond-size 
firm. There was also a similar gland somewhat larger in the popliteal space. TI 
great tce showed a large irregular “ bossy ” tumor extending to the metatarso-p 

| 


joint on the anterior aspect and to the midpoint of the proximal phalanx ot 


surface. The toe nail was missing. (Fig. 5s.) 


The surface of the tumor was irregular, deep purple in color, with here 
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small area deep black u color scattered thr ughout here was considerabl 
discharge. On palpation it was very hard, firm, “ cartilaginous-like ’’ and somew!l 
A diag! s of malignancy was made and September 28 amputation at the 
phalangeal joint w performed by Dr. E. P. Richardso Che pathological rep 
tumor was “ Melanotic Sarcoma.” The regional glands were not removed be 
situation and extent uch that any interference with them seemed like! 

a more rapidly tatal emination. The wound healed per primum and the p 
discharged October fter an uneventful convalescencs Examinatior 

three n t iiter ( rge revealed extensive metastase as evidenced 





cedema ot tl leg 


The foregoing ses are all very similar to other cases rej 


consequently serve as excellent examples. In each instance it will 


that trauma to the nail antedates the subsequent development of the 


which is true in the majority of cases reported, although it is doubtful 


this is more than a coincidence or a stimulus to growth of a preexisting 


Furthermore, we are dealing with a condition characterized at its o1 


period of extremely slow development. The duration of the p 


quiescence, as it were, varies tremendously, as can be seen by compari 


Case I and Case I11, the average being four or five vears, althoug! 


reported a case in which the lesions remained 
years. (nthe contrary, once the initial lesion progresses noticeably, a 
fatal course is inevitable. Case | exemplifies the astonishing rapid 
which metastases occur, death taking place in this instance withi 
years after the trauma, and eleven months after the thumb first 


Cause sj mptoms. 


By tar the greater majority of reported cases occurred in individua 


fifty years of age. In this respect Case I, and especially Case II, are 


unusual. Apparently males and females are affected about equally. 
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Clinically in its early stages, the lesion is apparently a paronychi 
liest appearance being that of a small hematoma beneath the nail. 

paronychia, this lesion gradually increases in size despite treatment, 
and destroys the nail slowly until at length the latter is entirely lost 
lesion to develop to this point requires a period of time varying f1 


months to several years. To the casual observer, it now appears 


purple exuberant granulations which bleed rather treely. Howey 
observation will usually reveal small areas of black pigment either 
through the lesion or around its border. The presence of pigment 
monic, and furnishes the key to the diagnosis at this point. Follown 
stage in its development, it seems to attain some stimulus which cau 
progress with extraordinary rapidity and in a very shert time it 
evident that one is dealing with a new growth, as evidenced by the lo 
and enlargement of regional glands. From this point its progress 
fatal, extensive metastases taking piace throughout the body. Ex 
inconvenience caused by the locai lesion, the patient is comparat 
from symptoms. However, in some cases, pain and local tendern 
rather severe during the later stages of its development, although tl 
no means a constant feature. 

Pathology.—W ith the exception of Case I, it would seem that 
came into the hospital relatively late in the course of the dis¢ 
Case Il and Case III presented easily recognizable tumors, consequ 
diagnosis should have been obvious. However, Case ILI, in which tl 
was the most advanced, was admitted with the diagnosis of “ gang 
toe.” On the other hand, the lesion in Case | showed no charact 
mentation, but the duration of the condition was such that suspiciot 
growth was aroused and a specimen excised for diagnosis. This 
the course which should be taken in a chronic progressive ulceratiot 


nail bed. It is desirable to obtain if possible an immediate diagnosis 


specimen, so that, if necessary, amputation can be carried out at on 


In the cases showing definite tumor mass, the latter was hard, irregi 


deep red or purple in color, with here and there small areas deeply pigment 


I 
(Figs. 4 and 5.) On section these specimens showed varving amounts 
ment. Case II showed a deep black outer zone, with a moist grayisl 
without any apparent involvement of the underlying soft tissue. Or 


other hand, section of the specimen in Case III disclosed a_ unif 


1 


brownish-black tumor which completely filled the soft parts, having dest 


the nail. 

In the cases in which the region glands were excised, Case I and Ca 
these were found to be firmly matted together. The individual nodes 
markedly enlarged, hard and firm, presenting on section in both cases va 
amounts of pigmentation. (Fig. 4.) 

Microscopically these cases were quite similar and characteristi 


original lesion in each case was composed of large, irregular cells, showit 


degrees of transition from round to spindle-shape, with large eccentric nu 
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marked. On the other hand. there are 


JONES 


cases reported ‘ which 





interesting from the standpoint of metastases; where the initial tum 


: the 


periods of its secondary reproduction, is, 


‘utter blackness” and restriction 


of the growth during 


in a remarkable manner, 


to the limb which the disease originated.” In these cases the 
trunks of the extremity are found to be extensively involved apy 
beaded cords of coal black pigment, to the exclusion of glandular iny 

Diagnosis and Treatmeut.—It is obvious that one of the er 





culties encountered these cases is that of making an early diag: 
is impossible to say what the ultimate result would if surgery we 
. , P the benefit of an ea 
7. Wer 6.3 Pe * > eae oF Se 
ae rs ~9d - “>= _ Be, @.° ° > 7 nosis in accomplis 
OO Gap =e * = , | 
g7h> . me > te. Ss several points ar 
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1 ” & ' ‘ls sbie . tet . 
; “ . Ju* 2 the tact, that alt loug! 
Poa rs r . 9 . 
: ee. elance these lesions 
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: > . * >> * 
> = een pletely destroy 
, = in * : F 
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*. “* ‘a. i bad * se = 
, =? . * pm > Les a) in these cases in tl 
: Ss. fe ss am ony ; , 
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* t . ’ hr 4 rs ‘ 
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. sie.” > ~ hey 
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, es 
ing A ; and Hertzle1 | 
Fic. 7 ( Il P when present IS ( 
Dr. A. E. Steele.) P 
mean ia Oe aaa mmportant, althoug! 
; — instances its recognit 
difficult. ‘“ To make the diagnosis at these stages, it is necessat 
carefully at the skin near the margin of the fungus. Here a littk 
border may often be found, looking as if the lunar caustic had beet 
which tells the tale.” * It needs sometimes the eve of faith to 
the narrow band of black which borders the inflamed part.” H 
when the pigment is once discovered, the diagnosis is made. The 
“black specks” or a “ black border” is the key to the early d 
Hence the importance of ful, painstaking examination of the les 
not be overemphasized. However, many cases show no pigment 


relatively late in the of the 


progress 


S46 


disease 


its 


f- 


ly 


nN 


t 


Alt 














ol the 
conse! 
Lhe 
W el 
nionye 
> 
t 
1 
} ‘ 
nail be 
f 
tO? 
/ 
nreve 
He 
h4 








FRACTURES OF THE SHAFT OF THE FEMUR 
TREATMENT BY MEANS OF BALANCED TRACTION 
ANALYSIS OF IMMEDIATE RESULTS IN FORTY CASES 
By Wituiam DeWitr ANpbavus, M.D. 


OF CINCINNATI, Onto 


FROM THE SURGICAL DEPARTMENT N ‘SITY OF CINCINNATI AND THI INCINNAT 


THE ultimate displacement of the fragments in a fracture of tl 





shaft is due almost entirely to the pull of the muscles which span 





fracture. The violence, direct or in 


act as soon as the leg is place 


the fracture becomes largely one of the mechanics of muscle pulls 
force and direction of these muscle pulls be exactly counterbalanced 


ture should theoretically reduce itself; and if the apparatus 


as to exert a constant effect upon the fragments, the reduction s 


maintained even though the patient moves about to some extent in 
The following is a preliminary report of the salient features 
which embodies the above consid 


surgical service of the Cincinnati General Hospital since July 
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lirect. which produces the break 
! 


at rest and the problem of reducing 


lerations. It has been successfully u 
eleven cases of fracture of the femoral shaft which have been admitted 
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the square root of 2A*. Thus by varying the amounts of weight we 
able to vary the force of the pull and the degree of flexion to suit the ré 


ments of a given fracture. When the upper fragment is abduct: 


in many fractures of the upper third, the traction is applied with tl 
in about 30 degrees of abduction. 
Another sling (Fig. 1, C) is placed about the thigh, from whicl 


runs through the uppermost pulley of the traveller and over the head 











bed. ‘To it eight to ten pounds of weight is attached. This sling set 
least two purposes. In fractures of the lower third it tends to draw 
upper end of the distal fragment forward into alignment with the wy 
fragment. In all cases it acts as a coaptation splint which support 
thigh and prevents sagging of the fragments posteriorly due to gravity 
drop is prevented by traction applied to the sole of the foot, the tractior 
with its attached weight running over the middle pulley of the “ travel! 
In fractures of the lower third this may be omitted for the first two o1 
days to obtain a better relaxation of the gastrocnemius. Counter-tracti 
obtained by raising the foot of the bed about eight inches from the floot 
Such a combination of weight and pulley traction permits of a considet 
amount of movement on the part of the patient without in any way distut 
the force or direction of the traction. (See Fig. 3.) If the patient 
himself in bed, the weights immediately adjust themselves, and if he shi 
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toward the head or foot of the bed, the traveller moves along its bar and 
keeps the pulleys in the same relation to the slings. The nursing care of suct 


a patient is therefore much easier to carry out than is the case when other 


methods, such as immobilization in a spica cast, are employed 

















Since developing the above method, it has been our practice to apply it to 


cases of fracture of the shaft of the femur immediately on admission [t 


‘ 


can be carried out without an anesthetic and quite without pain. An X-ray 
is taken with a portable outfit as soon as possible after admission, but we 
have not waited for X-rays feeling that the early application of traction before 
massive infiltration of the muscles shall have taken place is an important 
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element in the success of the method. Usually no attempt is ma 
first to manipulate the fracture, but the reduction is left to the syste1 
traction entirely. 

Report of Cases —Eleven simple fractures of the shaft of the femu 
heen treated by this method. One patient was a boy of eleven, 





seventeen ; the remainder were adults, the oldest being sixty-four years « 


Four were females, seven were males. The site of the fracture was 
middle third in five cases, in the upper third in four cases, and in the | 
third in two cases. In five the line of fracture was transverse, in thr 
was oblique, while in three comminution of the fragments was present 
one of the latter the line of fracture entered the knee-joint and was ass 
with a hemarthrosis. 

In 8 of the 11 fractures the first X-rays taken after traction was app! 
showed the position of the fragments to be entirely satisfactory and in tw 
the eight the reduction was almost anatomically perfect. In the remaii 
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WILLIAM DeWITT ANDRUS 


cases of all ages and treated by various methods, saw an average short 
of 1.7 cm., and Estes," in analyzing 457 such cases, reports an average shor 
ing of 1.5cm. Ina series of 40 fractures of this kind treated in this h 


by methods other than balanced traction, there was an average short 


of about 2 cm. 
Angulation.—Three cases had shght angulation at the site of fr 





FiG. 7 M. S., age 20, 57th da Later nd antero-posterior view Multiple f1 
Balanced traction maintained for 57 d Union present but not firm at that time 


applied for about 3 week Dis 


which was demonstrable only in the X-ray plates. In two cases the 
lation was internal; in one posterior. 

Joint Motion.—Ten of the eleven patients had at least 45° of joint m 
at the knee when dismissed from the hospital. 

Callus Formation——All cases had callus which was both visible it 
X-ray and palpable at the time of discharge. 

Atrophy.—It has been our impression in comparing cases treated b 
method with those in which prolonged immobilization in plaster was emplo) 
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An Analysis of the Immediate Results in Forty Cases of Fractw 


Shaft of the Femuwr—This report deals with the forty fractures of the 


of the femur in patients over twelve vears of age treated on the surgical 
of the Cincinnati General Hospital between January 1, 1922 and Jul 


Only fractures below the trochanters are included. 


Age.—The youngest patient in this series was 13 years of ag 


oldest, 79 vears of age. Dividing the cases into decades we find 


or 20 per cent. between 12 and 20 years; 4 cases or 10 per cent. b 


20 and 30 vears; 6 cases or 15 per cent. between 30 and 40 years; 


or 22 per cent. between 40 and 50 years; 6 cases or 15 per cent 


’ 


50 and 60 vears; while 7 cases or 18 per cent. were over 60 years 


Sex.—Twenty-six 


1 65 per cent. of these fractures were in mal 


Q 


14 or 35 per cent. occurred in females. 
Level of Fracture-—The upper '4 was involved in 5, or 12.5 pet 
of the cases; the middle '4 in 20, or 50 per cent. and the lowe 11 


37.5 per cent. The two sides were involved an equal number of 


In one case both femurs were fractured in the middle 4; the right 


while the line of fracture in the left femur was described as transverse 
Type of Fracture —The type of fracture was given as oblique in 13 

(32 per cent.) ; as transverse in 13 Cases (32 per cent.) ; and as comm 

in 14 cases (36 per cent.). When we analyze the tvpes of fracture 


reference to their location we find the oblique type equally distribut 
comminuted more frequent in the lower and middle thirds, while 1 
13 transverse fractures were located in the middle third. Thirt 
were described as simple fractures, while 7 were compound. (On: 


simple fractures was a pathological fracture due to metastases from 


cinoma of the breast in a woman fifty-three years of age; three of th 


eunshot fractures from revolver bullets. 


pound fractures were g 
Mortality—There were 6 deaths; five from pneumonia in patien 
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sustaining a compound gunshot fracture of the right femur from 


he recovered. 


Results. Days m the Hospital—The hospitalization period 
simple fractures treated by closed reduction varied from 43 to 151 
the average being 58 days; while, for the 7 compound fractures the 


varied from 84 to 403 days, the average stay being 149 days. 

Pott (1768) and Malgaigne (1839), called attention to the imp 
of an early attempt to overcome the shortening and muscle spasm, a1 
placing the leg at rest before massive infiltration of the muscles 
have taken place. And many others since ( Bardenheuer,* Henschen.? B 
stein and Landsman,* Conterence of American Orthopcedists o1 
at Boston 1922,° and others have pointed out that in almost all 


t the fragments with at least an attempt 


an early immobilization 
duction influences, in no small degree, the subsequent course of the 
often the ultimate result. 

This 1s nowhere better demonstrated than in fractures of the shaft 
femur in adults. If an attempt at immobilization is not made withi 
hours after injury it is often impossible even under ether anasthe 
overcome the shortening by manual traction sufficiently to permit a 


factory apposition of the fragments. The heavy thigh muscles, short 


somewhat because of the break, soon become infiltrated with blood; 
attempts to overcome this shortening become increasingly mor 
with the lapse of time. 

With this in mind it is of interest to note the apparent effect 
early attempt at reduction on the hospitalization time in the simple 
uncomplicated by other conditions. In 8 such cases in which an imme 
attempt at reduction and immobilization was made the average time in th 
pital was 69 days, the extremes being 35 and 116 days; whereas, in 6 othe 
which no such attempt was made until after 24 hours had elapsed the a 
hospitalization time was 103 days, the extremes being 71 and 121 days 

Union.—Ot the 34 cases in which treatment was carried out, 31 
union at the time of discharge and were walking with crutches at that 
Of the remaining three, one was discharged in a plaster spica, one 
hospital against advice before it was time to remove the case, and 
was discharged in a “ side-splint.”’ 

Shortening.—The average measured shortening on discharge (ante 
superior spine to tip of internal malleolus) in this series was slightly 
than 2 cm. (1.95). In simple fractures it was 1.8 cm.; in compound 


tures, 2.3m. Nine cases (three compound ; 


while, the remainder had varying amounts, the maximum for simple fractur: 


~ 


being 4 cm.; for compound fractures, 6 cm. 


This also varied somewhat with the type of fracture, the comminute 


fractures showing an average shortening of 1.3 cm.; the oblique, 2.2 
and the transverse, 2.4 cm. 


six simple) had no shortening 
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Whitman,** we believe it necessary to make a further report of a se: 
two hundred and forty-seven of our own cases. 

The Importance of Muscle Balance in the Feot—The normal 
balanced by muscles which work in perfect co6rdination, assisted by lig 
which check the extremes of motion. When paralysis involves the 


resultant damage varies from a slight, almost unrecognizable lack 





Fic. 2 Ter 


balance or weakness of a single group, to a complete paralysis 
muscles. Lack of muscle balance causes two serious conditions, instal 
deformity. The instability, which is greatly increased by the preset 


varalvsis elsewhere, may impair function out of all proportion to 
‘ | pro] 


of the paralysis. Deformity develops eventually in practically all cas 
unopposed muscle pull. The recognition of this fact and the prevent 
deformity are most important, since no reconstructive surgery can b 
until all deformity has been corrected. 

The Relation of Shortening (and Atrophy) to the Extent of Pas 
Instability, particularly with the additional handicap of deformity, 
major factor in determining the amount of shortening. The authors obs« 
long ago that many severe and extensive paralyses developed only on 
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MacAUSLAND AND MacAUSLAND 


and the back of the heel. This change in weight-bearing is 
efficient when the peronei are transplanted into the Achilles tend 
position they not only tend to prevent recurrence of calcaneous 
cases may even assist in plantar flexion. 


Astragalectomy not for Ankylosis but for Mobility (Arth 


There seems to be a wid 


i 





losis, but ankylosis 1s neither sought nor expected, and if it dé 


es 
be regarded as an unfortunate result. . Astragalectomy has a dis 
tage over arthrodesis, in that it not only stabilizes but also p 
Indications and Contra-indications \stragalectomy should nevet 
in the presence of any structural deformity. This, if present, sl 


corrected by manipulative methods and the foot held in overcort 


{ 
several months (walking being allowed) before astragalectomy. Thi 
sary principle may have been overlooked in some of the many failures 
in the series from the Boston Children’s Hospital 


Astragalectomy is indicated in calcaneus deformities, especially 


peciall 
devised by Whitman.** 


| varus deformity by repeated stretchings 
} : I 


for which it was originally In calcaneovaru 
important first to eliminate al 
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espread impression that the operation results 
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Operative Technic.—A 
lations should be gentle. 

A curved or L-shaped 
incision is made around 
the external malleolus e> 
tending forward over the 
head of the astragalus. 
(Fig. 1.) The upper flap 
is then dissected upward, 
exposing the tendons of 
the peroneus longus and 
brevis, which are dissected 
free and severed at the fib 
ular tip. The ends are 
sutured with No. 2 catgut 
and retracted. (Figs. 2 
and 3.) An incision is 
then made through the 
external ligaments around 
the astragalus, special caré 
being taken about the head 


of the astragalus. lig 


4.) The foot is then strongly i: 


under the neck of the astr; 


S|] 


S¢ 


AND 


‘psis should be guarded carefully and 
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anterior tibial 
Aq \ 


intel ference . 


| 
have elaps¢ 


original pat 


visable to do 


lectomy betor¢ 


astragalectom 


re of sIx vé 


The ages be 
and sixteen 
heen found t 
in this pert 


CaS Dre sery 


child is eight 
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1 
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\ tourniquet is applied atter the [smart 





alus tl 


] 
verted. 


Ta 


Sob 


desis in. paral 


withheld until 
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ag 
better to wait 


bone is pried out of position, 


neither necessat 


\lso. we do not 
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By means of a blunt dissect 
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under the heel throughout life will compensate for the shortening 





and improve the gait. Circulation improves rapidly with the return 
use, loss of growth ceases, and the paralyzed leg begins to grow 
equal to that of the well side. 

After the removal of the plaster, it is sometimes advisabl 


patients to wear a limited motion ankle brace, either in the form 








Pi 
peedic shoe or an inner or outer upright to protect the foot from st 
the early months of weight-bearing. 

Steps im Technic—t. Correct all existing deformities before 
operation. 
2. Astragalectomy may he done with or without tendon transp!l 


tendon fixation of the peroneals or transplantation through the Achill 


resuture, with strong displacement of the foot backward. 


3. Proper after-care. This should be followed by the operator 


by untrained assistants 


4. Prevention of Complications. Recurrent deformity is due to it 
post-operative care. 


Lack of posterior displacement is due to careless or improper ope 


technic, such ds failure to remove head of astragalus. (See rept 
of X-rays accompanying Sever’s '* paper. ) 
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The satisfactory results we have obtained lead us to recomme 


Whitman operation in most cases in which stability with motion is desir 


ILLUSTRATIVE CASE ABSTRACTS 


Case I.—F. H. Age thirteer Calcaneovalgus deformity Com 
the left leg. Duration: Nine years. Cause: Iniantile paralysis At four 
this patient had a “ fever” resulting in paralysis of the left leg. 


Physical Examination The left foot was held in calcaneovalgus « 





Pic 


Was power in the peronei and the outer dorsal flexors, but there was no p 


posterior or inner groups. There was one and three-fourths inches short 
in the lower leg. The quadriceps was present, although weak 
Treatment: October 14, 1 An astragalectomy was performed accor 
usual technic. Plaster was applied with the foot in about 5° plant 
case above the knee was removed at the end of three weeks. New casi 
on November 29, 1919 and February 24, 1020 About the fitth week. felt w , 


the heel and the patient was allowed to walk on the plaster cas« 
I I 


Varch 20, 1920.—-The cast was removed and a flannel bandage applied 


March 31, 1920.—The foot was in excellent position and the pati 
to wear a three-eighths inch lift under the heel inside the shoe 

October 18, 1920——The position of the foot was excellent, and ther: 
motion. A one and three-fourths inch lift was worn under the heel, a one and 
the tor Of thi 


inch lift under the sole, and a one and one-fourth inch lift at t 


one-half inch was put inside the shoe at the heel and one-fourth inch at the 


April 16, 1923.—The foot was in excellent condition. Result: Good fur 
Case Il—J. Hart. Age ten. Calcaneovalgus deformity Complaint: Lar 
Duration: Since seven months old. Cause: Infantile paralysis. The onset wa 
S70 
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June 21 >» 3, There : ne sloughing The patient he t 
ise and bend the knee 

lugus TT, 19023 Che ‘ ( e¢ emovec he the sca ( 
replaced by a flannel ban t was at a nel 
15. motion 

Voven I t at t angie Ma ig dvised t ( 
\ one-quarte inch wedge put el to compensate s] te 

: ’ Wa n t leg it with 
About 25° motion. No pa cem 17. 18. at 

Case I\ M. ¢ Aor ( é ilous de n Con 








‘ 


out. Duration: Three years At three years of age pati 
paralysis which left her unable to w She gradually recovered, but 
not respond to treatment and its condition grew worst 

Physical Examination The child walked with marked valgus of t 
anterior tibial and peronei were present, although the former was weak 
Achilles or posterior tibialis. The left leg was one-half inch shorter 

Treatment: May 24, 1913 \n astragalectomy and transplantatior 
into the tendo-Achillis was performed according to the usual technic 

Result: December 22, 1014 he tunctional result was good Phe 
good position 

Case V M. O'B Age eight years Calcaneovalgus deformit 
Deformity of the right foot. Dw) Six years. Cause: Infantil 

P. I—July, 1913. The patient entered the out-patient department 

rs before When first seen she 


having had anterior poliomyelitis six yea 


limp and deformity of the 


~> 
Ow 























MacAUSI 
Result-—The result was good, 
Case VIII.—K. M Age tour 
Duration: One yeat 
Cause.—Infantile paralysis 
bed was unable to walk. 
Physical Examination The 


Chere 


The peronei were present 





Fic. 15 D 
contracted. Abduction of the fi 
edly atrophied. 
Treatment: April 19, 1013 


peronei into the os calcis was don 
Result: 4, An « 
well; motion from 85° to almost 
( IX—J. H. Age 


Duration: About twelve 


June IQ15 


ASI thir te 


limp ve 
two months 

Physical Examination Left 
Achilles tendon. No 
4, IOI 


New Ce 


and power 


Treatment: June 


August IQI9. is¢ 


x 
to bear weight. 


November 18, 1o10.—Ca 
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with 


Valgus deformity. ( 


he onset was sudden; 


walked with a 


child 


posterior displacement of foot i1 


marked 
al The 


AND 


yu plaint 


the patient o1 


\ 


tendo 


' 1 
Vaigus ot thi 





not possible | 


\ regular astragalectomy with transplantat 
xcellent functional result was obtained S 
Ico Was possible 
en. Valgus detormity Complaint: Walked 
ars. Cause: Infantile paralysis at the ag 
foot in marked valgus. Slight power in the 
in the tibialis anticus. (Fig. 20.) Glut 


\stragalectomy according to the 


foot at 


ipplied with the 


he entire left 


regular 


angle 


a right 
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Physical Examn 
especially the cal aS a p 
strong The gastrocnemius 
had no powe (Fig. 23 

1) Lidile () 
alectomy was done toget! 
fixation of the flexor lon 
prevent plantar flexi cle 
great toc 

Vove) ; Ni 
thirty degrees extensio1 \ 

Janua 2, 1024 The 


moved and a flannel bandag 


sage of the calf vas begun 
began to bear weight ind 
walking as soon as possibl 
in the shoe. (Fig. 23.) Ni 


displacement 


Dis ussion of D 


oT 


different 


try 
OCTO) 


port Cases.—-Our end 


trom 


St) 


those 


Doctor Sever’s series. 
interesting to try to expl: 


We believe there are three 
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three years of age this patient had a “ { 
s of use of the right leg. Improvem 
ght foot remained in extreme deformit 


al Examination Negative exc 


I plantar fascia and the Achill 
sent The leg was one and thre 
han the left leg The diagi 
ilipes equinus, due to anterior p 
mal pulated and the p! nt asc 


the applic I plaste 
K1NCE 
si / / \ new plaste Ca 
the knee with the foot at a rigl 
ere mace te ind the pat 
plaste vit three -« 
Ch unct ! il cCsu 
1 ] ind thie m tio! if the | 
Xt] L. M \ or rte 


Seve) 
results 
"ep irre 


that Zz 3 


which 


un the factors account 

















ASTRAGALECTOMY 


r ive ti rrect the structural defornuty befor operatioi ()1 
hundred and eighty-eight cases had deformity, but no mention is ma 
correction betore astragalectomy. Sixty-five cases had varus 
which sh vuld alwa he « rrected he ore operation 

& 4 R OF Pi perative technic. a) Failure to remove the 


the astragalus 


1 1 
panying the repot 
head of the astt 
been removed. 1 | 


noted in the re] 








cleat ) vas Orig! ( 
lly ( 1i¢ ( il 1h¢ ‘ 
tvpe « ( 1 nl I tw t the tw u eci seventeen { j 
f this ( Lh ( on was also design cases involving 
the gastrocnet ut it was ust sIxtv-nin ses in which e g 
| nemuus was active Sever also appears to have anticipated a stiff ankl , 
s not the L111 ¢ \ galecton SEV ¢ beheve that the equinus S was 
the one sou; ( 
' 
operator, but this l 
only in the abs 
quadriceps a é 1 
only 5° to 8° tor S 
idvisable 11 La \ 
5 Sever ( ~ 
hundred eight cases as 
having go 
movement.” ‘Th 
ot the operation is 





establish stability by lim 
Fic. 20.— IX nian di iting the lateral moti 

Sever and his opera 
tors have failed in all the above essentials and their end-results might have 
been anticipated. We believe, as does Whitman, that the end-results 
tabulations reported by Sever are of little value. 


Literature. \stragalectomy was first reported in the records f the 


Hospital for Ruptured and Crippled Children in 1897. Whitman 22 designed 


~ 
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it for calcaneus deformities of advanced degree, but its application has 
broadened extensively and in a series of sixty cases reported more 

, by Doctor Whitman ** only sixteen Were cal 
+ deformities. 


Whitman's results certainly corroborate 





of this operation. Armitage Whitman, 
issued his report on a series of sixtv cases, ext 
over a period of five vears. Twenty-eight 
cases were operated upon by Royal Whitma 
thirtv-two cases by other surgeons. Ninety 
of the patients were satisfied with the results; 


five per cent. discarded braces. The best result 


secured in calcaneus deformities. The causes 


ure in their order of frequency were: insu! 
hackward displacement of the foot, varus det 
from faulty technic, persistence of the original 
5 mity, and removal of the support of the head 
- astragalus from the scaphoid. 
- o- * , : 
Fic. 21 Case IX. }. H Do tor Whitman hases the Success of fis 
; A 7h ‘F 
; a tion on the proper selection of the cases, 
r i é i gale 
ugh understanding of the mechanical 


on which the operation is based, exact operative technic, and 
tion of the deformity before operation, and of the recurrent dis: 

The Whitman operation has many advo 
cates. Dane and Townsend * have reported 
three successful results, one tor calcaneus 
deformity, and two for calcaneovalgus defor 
mity. Gibney,® Taylor *’ and Albee’ are in 
favor of it. Bradford? has found in his 
experience in the Boston Children’s Hospital 
that the Whitman operation has given the 
hest results. 

Tubby,*? Lord,'” Reed, Campbell, 
Rogers,’? Orr,’* and Gillette and Chatterton,’ 
and Henderson * endorse the Whitman oper- 
ation enthusiastically, particularly for talipes 
calcaneus. 


Other surgeons have found astragalec 





tomy of value in other deformities. Nathan, 


and Henderson * consider that caleaneovaleus ,.°'% ?? 
is corrected most efficiently by the Whitman " 
operation. Gallie,® too, recommended it for extreme cases of calean 


and also for dangle-foot ; Roberts '® has secured many good results it 
dangle-foot. Stern and Cook '’ have reported that out of two hundre 
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ases of astragalectomy that they investigated, only twenty relaps« 
{ uld he corrected by l econdat O] eration. hev recommet! 
tion particularly for paralytic talipes, talipes calcaneocavus, fla 
feet in children ten to tourteen vears of age. Packard" rey 


successful cases, six of flail ankles, one of marked calcaneovalg 


everted foot witl 
In discussion of Hoke’s paper’ on the arthrodesis erat 
advocated the Whitman operation, particularly tor calcaneous, 
and dangle-foot. He has used or observed it in one hundred 
dred fiftv cases and ther 3 1 been a case in which the pati 
materially benefited. He does not consider age a barrie 
but believes that interference should be made two or thre 
original onset. 
The many good functional and cosmetic results obtain 
performed astragalectomy account for its acceptance as_ th 
preference. It has gradually replaced many other operative 


have been devised to increase tunction in paralytic conditi 


A lbe Orthoped / 
Bradford: In Discussiot Whitn Paper, 1908 

Campbell: J. A. M. A., Oct. 11 

Dane and Townsend: Am. J. Orthop. Surg., vol. 11 04-5, p. 38 
Gallie: Am. J. Orthop. Surg., Phil 1916, vol. xiv, 1 

Gibney: In Discussion of Whitman's Paper, 1¢08 

Gillette and Chatterto1 Journal-| cet, Minneap., 1 


Henderson: St. Paul M. J] O17 XIX, p. 305 
Hoke: J. Orthop. Surg., vol. ni, p. 494, Oct. 19, 1921 
Lord: J. A. M. A., Oct. 11, 1913, 1 { 
MacAusland, W. R.: J. A. M. A Ixvill, 1Q17, ] 
Nathan: Am. J. Orthop. Surg., 1014 vol. xii. p 
Orr: Am. J. Orthop. Surg., Bost., 191 ol. xiv, p 
Packard: Colorado Med., Denver, 1916, vol. xiii, 1 

Reed: J. A. M. A., Oct. 11 

Roberts: N. Y. M. J., tor p. $2 

Rogers: Am. J. Orthop. Sur Bost 16, vol. xiv, p. 38 
Seve}: J A. M.A., vol. Ixx | 00, ct 0, 1920 

Stern and Cook: J. Orthop. Surs l. 111, pp. 43 
laylor: Am. J. Orthop. Surg., Boston, 1916, vol. xiv, p. 304 
Tubby: Clinical Journal |. xl, June 19, 1912, p. 164 

Whitman, R.: A Treatise on Orthopzdic Surgery, N. Y., Lea a 
Whitman, A.: J. Bone and Joint Surg., Bost., 1922, \ iv, p. 206 


SA) 




















; 
, 
lacil 
iT 
mes 
| 
ing | 
AaQi¢ 
urs 
hours 
‘7 
+ t 
Set 
he 1 
r 
tT f 
rit | 
ul 
we 1 
) 
Re 
I ca4rt 
ccas 
) 
| 
robler 
ases ll 
lite, at 





RADII 


\I 


IN 


THE 


PROSTATI 


NJ 


STO 


\ 
\ 


- 
l 
r 
, 
11 
¢ 
‘ 
t¢ 
erre 
j 
na 
P ‘ 
Cals 
{ 1 
al 
\ 


( 


TREATMEN' 
ARCINOMA 


Lt BARRINGER, M 


CWEI 
\ ‘ \ 
1 \ i 
é 
\\ 
. , 
W 
17 ' 
, ‘ 
‘ 
; 
| +} ; 
i { { i 
P 
hae P 
“ 
iro o1Vve 
oO ¢ ug et 
é 
’ +t 
‘ 
é é 
r¢ i ? ‘ 
| 
? \ 7 a¢ } + + 
j , ’ » { ) 
] ré ' 
ea Manayveni 
Sil ve nese patient 
1, ] 
al ly 1 Vy nave 
] 7? ’ r 
dd intul urinatio1 
( ( 9 j 
<7 
4 











BENJ. STOCKWELL BARRINGER 


urinating at all. In such cases a major operation is to be avoided, 11 
Young has employed the Bottini operation in four such cases, with 
palliation of symptoms. We have employed an even simpler meth 
Young punch instrument has been modified, the length of the oper 
the instrument made three times the original size. In this way a mu 
piece can be punched out of the bladder neck. We routinely make 
four punches of the lower part of the bladder neck. This operat 
been used in 13 cases. The average age rf patients yperated uy] 


sixty-two vears, the oldest seventy-five, and the youngest fitty-tw 


Restdual urine 
MO c.c. to comple t 
In 12 cases the 
urine diminished, ai 
case did not. In 4 
cases the operatl 
the residual, re 
from oO c.c.. 12 
ect., 220 €.c., tO non 
operation seems to w 
where there is con 
tention. In 4 such 
residual! fell, in 
nothing; m 1 to 15 


In 2 to 60 C.c. 1 here 





other cases in wil 
residual was cut in half, but the patients still retained enough urin 
frequent, and in most cases, painful urination. ‘Therefore, the operat: 
ceeded in & of the 13 cases, 61.6 per cent., and failed in 5 of 12 

per cent. When it does fail, | believe the only thing left 
suprapubic drainage. 

Duration of Life After Operation—One died in 16 days from ut 
the operation undoubtedly hastened his death. Two died in 5 months 
in 7 months, 1 in & months, 1 in 12 months, 1 in 13 months. S 
living. Four for 5,9, 13 and 18 months post-operation, and 2 are recent 

Pathology.—Of 12 cases the examination of the removed specimet 
carcinoma in If. In 1, normal prostatic tissue. One of the cases 
an epidermoid carcinoma of the bladder, the primary lesion, with a 
carcinoma secondary. 

3. Cure of Prostatic Carcinoma by Radium.—From October, 
January, 1917, we saw 46 cases of prostatic carcinoma at the Mem 
pital. In but one of these cases was the carcinoma confined to the p1 
Five of these 46 cases lived more than five years. In none of thes: 
when last seen, was there any gross evidence of active carcinoma. 171 
in 11 per cent. of this first series was the carcinoma controlled, and 
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In most of the cases the metastasis was of the sclerosing hyper] 
productive type, so different from that so often seen, in bladder cat 
the rarifying type. In 11 cases there was shown hypertrophi 
arthritis. In 2 of these 11 cases the carcinomatous metastases wert 

It is our routine at the Memorial Hospital to take a radiog1 
lumbo sacral 


— SS and upper temui 


there 18 a sy l 











to take other r 


as a rule, will 





_f : i —— metastases, the 
EE anathaia ent. On the othe 
', one ol the aly 
metastatic growth was in the fifth dorsal vertebra alone. = | 
should have missed it without the radiograph. 
5. Diagnostic Needle.—TVhe original needle used at the Men 


pital is somewhat smaller than the one now used. If the present ni 





taken care of, and is sharp, we can get a specimen 
of the prostate in practically every case. The needle 
is routinely used in cases in which the diagnosis is in 
question. It has been of value not only in diagnosing | F 
carcinoma, but in differentiating tuberculosis of the 


prostate from simple prostatitis. Recently we have had two cas 


of which did I believe carcinoma to be present. [| was simply sus] 
it might be. With the diagnostic needle, a specimen was obtai 
diagnosis of carcinoma was made in both cases These are the 


cases we have seen in six months. 

Summary.—tThe best method of treatment in our hands 
radium needles inserted into the prostate and seminal vesicles. this 
every two or three months until sclerosis of the carcinoma occurs 
is urethral invasion, urethral treatment is added, to the needle treatt 
modified punch operation has been used in 13 cases of exter 


1 


carcinoma to overcome urinary retention. It was used successfu 
per cent. cases, and failed in 38.4 per cent. Five cases out of the f 
have gone more than five years with the carcinoma apparently ur 
plete control. All of these cases were treated solely by radium nee 
In from 5 to 10 per cent. of cases, the carcinoma ought to b 
by radium. Bone metastases occur in our cases in 27 per cent 
The diagnostic needle developed at the Memorial Hospital e1 
to make an accurate diagnosis in a much larger percentage of ear! 


and is used routinely in the diagnoses in question. 
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During the first five years, we concentrated upon the effects 


small doses of filtered X-ray—a popular method of conservative tre 


From this X-ray part of the study we have drawn certain definite conc! 


During the past two years, we have enlarged the scope of treatme 
to raise the percentages of success over the results with the X-ray treat 
We now do everything we can for the patients, including select 

] “+ 


This article deals with the operative indications and we hope tha 


upon this part of our present working plan may help to formulat 


standard of treatment. 


Let us for a moment first briefly examine some of the observatior 


hese have been reported | 


after analyzing the X-ray results r 
Saranac Lake Medical Society, but not yet published. The method 
ing the main results was twofold: first, the results in the patients as a 


irrespective of their detailed neck pathology; and secondly, the 
various types of tuberculous neck lesions. 
The five main types of lesions were classified as follows 


1. Enlarged firm swellings of less than 2 cm. in diametet 


», Enlarged firm swellings of 2 cm. or more in diameter. 


3. Cystic, or faintly fluctuating swellings 


1. Definitely fluctuating swellings—cold abscesses. 

5. Sinuses. 

It was found, taking the group of 141 patients, as a whole, treat 
relatively frequent small doses of filtered X-ray, that 70 per cent 
patients showed either apparent cure or such marked improvet 
justify conservative treatment. Thirty per cent. were failures 


with the five main types of lesions were as follows: Conservati 


treatment appeared satisfactory in 78 per cent. of the small sized, | 
ings; in 72 per cent. of the large sized firm swellings; in 40 per cent 


cystic swellings; in none of the cold abscesses as such; and in 


of the sinuses. Eighty-five per cent. of the patients were follows 
last X-ray treatment for periods from a few months to four 
halt years. 

Thus the small sized swellings and the sinuses responded best 
servative treatment. Some of the cystic swellings did resolve, but 


them became cold abscesses. The cold abscesses either opened sj 


or were incised when spontaneous opening appeared to be 


must be stated that besides X-ray treatment these patients recely 


supervision of their general hygiene, attention to possible foci of fe 


cod-liver oil and whatever simple aid seemed advisable in ambulator 
York City patients. Sunlight, artificial light, systematized rest, tube 


li ¢ tent 


life in the open air and operation were not used to any significant 

Combined treatment appeals to us as better than X-ray treatment 
We are trying to determine the indications for the different the: 
methods, particularly for operation. 
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chest wall or the breast. uberculous glands are rarely adheret 
lary vein, so that their removal is not commonly attended by 
cent structures. 

The Six Important A S . t. The main branchs 
nerve are not exposed to damage operations in this disease 
parotid or preauricular regiot 

» The submaxillary bran { the facial nerve supplying tl 
the lower lip as Farr* has demonstrated, lies beneath the supet 
the deep fascia running well below the bedy of the lower jaw 
to damage in regions 4 and 5 

3. The spinal accessory nerve lies deeply placed beneath 
if the sterno-mastoid, and ts « sed to damage in regions & at 
larly in region 6 is it ingel ecause it mav become a 
enlarged overlying nodes s then often difficult to identi 
damaged in this region sterno-mastoid and trapezius 
paralyzed, occasionally with stré ig result \pparentl 
not be divided to cause the pa . (Trauma and subsequent fi 
SO In regions g and 12 the cessory nerve agall becom 
injury in its path from the ste mastoid to the trapezius 

4. [The internal jugular vein must be protected in its whole « 
to avoid troublesome bleeding region I1, where the v 
accessible (unless the Muscit { ul ) ali als less eas] 
retracted, bleeding may indeed le rerous 

5. [he subclavian vein is exposed to damage in regior 
where enlarged glands tend to extend backward beneath the mu 
adherent not only to the internal jugular vein, but also t 
Bleeding from this vein may prove serious. 

6. In regions 11 and 12, t the thoracic duct may ina 
divided or opened. 

\ching shoulder is occasionally seen following a simpl 
posterior triangle when the accessory nerve is thought to have esca 
The cause of this is not know! ne theory is that it is due 11 


1 
] 


division of the descending cutaneous branches of the cervical 
porary numbness of the face, ear and neck following division 
cutaneous branches of the cervical plexus usually is inevitable 
slight importance. 

In certain parts of the neck there are features that appe 
resolution without excision. It is noticed, for example, in the supt 
region (13) that conservative treatment is more successful that 
The glands in region 13 are by nature almost completely imm 


are protected by the clothing 


removed from the comm 


operative ) treatment here, therefore, is justified because it 


because from the cosmeti 


\ 
\ 


] 


from handling and from cold; th 

n foci of infection above. Conservat 
is more 

lewpoint it is less imperative and becau 
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pathology. ‘The operative indications may be quite different after the 


of conservative treatment from what they were at the start. X-ray thei 


for éxample, tends to disperse a diffuse, firm swelling and to isolate local 


swellings suitable for excision. We have found that X-ray therapy do 
appear to increase the difficulty of the simple excisions used in our pl 
treatment. An abscess may be incised in one stage of treatment and 
the remaining lesion (perhaps a sinus or a small firm mass), may be suit 


for excision. If we discount general considerations we always hav 
definite local findings Ca] able of analysis for the outline of treatment 
local findings are based upon the six main types of lesions and w 


fourteen main regions. We may also have to reckon with such questi 
1 


the removal of an old scar and the extent of coincident pyogenic infect 


With all this knowledge, then, at hand, there is some approach to a { 
for operative treatment. 

Ill. General Points Relating to the Patient. \ge. 4 commor 
ception of tuberculosis is that of infection in early childhood, of di 
manifested in later childhood, and of extension or of recrudescence 11 
vears in parts previously invaded during the stages of infection and 


bution. Broadly speaking, the forces of resistance increase with age. ‘| 


ate upon a tuberculous lesion in a child under five vears of age pre 
child to distribution, the most striking example of which is tuberculous 1 
gitis. It may be safe to make this rule, therefore, that with a child 


five, the only operations permitted are the simpler ones of aspirati 


simple incision of cold abscesses and perhaps occasionally of gentle curett 


Race. It has seemed to us that the Negro and the Chinese in ou 


have relatively low resistance or a relatively high state of hypersensit 
or both, and that with them at all ages, greater caution is needed in op 
upon tuberculous lesions for fear of inducing distribution or extensi 


recrudescence elsewhere. 


The forces of resistance. Besides age and race, the signs of good nut 
and good health are the important ones. Resistance should reach its maxi 


at the end of the period during which all the well-known and accepted met! 


of conservative treatment have been employed. This, then, is undoubt 
safest time for operation. But practically in the majority of cases, oper 
is indicated in a much earlier stage of the treatment period, usually in 
at the very start, as we shall soon see. 

Active tuberculosis elsewhere than the neck or axilla. As a general 
the non-cervical tuberculosis takes precedence so that the whole plan 
ment depends upon the needs of the more important lesions. The comr 
one, of course, is pulmonary tuberculosis. This main principle usuall 
he followed, that only operations of the simpler class are indicated up 
neck in patients with active disease within the chest or abdomet 
radical steps occasionally may be taken in the neck in the case of c 
external lesions in patients over seven or eight years of age. 
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and that after operation definite treatment a1 


end in keloidal scars; 
vision are advisable over many months’ time. The scars of the different 
of operation must often be compared with each other and they mi 
compared with the scars of existing sinuses and of spontaneous 


1 


Though operation be decided against at one time, the question shoul 


be left open for the future. If operative scars be dreaded, reassut 

be given in the favorable effects upon them of the X-ray and light 
IV. The Available Operative Procedures.—There are seven; at 

discussed in the order of their probable value as an aid to cure 


1. Complete excision of a lesion or of a group of lesions 
tuberculous lesion in any part of the body is the best method w 
attain a positive cure. The limitation to conservative treatment 
tuberculosis is after all but a makeshitt because excision 1s 
We can never be sure of having achieved a complete excisio1 


uncertainty of involvement of surrounding or adjacent Ivmpl 


combination of conservative 1 s of treatment can assure 
permanent quiescence of tubercle bacilh 

Complete excision is the most fundamental part of treat 
standpoint of cure. Excision is more likely to be complet 
liquefaction-necrosis has thn ut the boundaries of the 
and it is also more likely to result in a good cosmetic result, 
scar. Therefore in the locations where complete excision 1s 
the operative indication, and especially so with the large s1 
liquefaction be detected the case at once becomes a surgical et 
that excision shall precede the thinning out of the boundari 
to the small as well as to the large glands. A few days delay will 
alter the favorable prospects of cure and of the linear scat Phe 
fluctuation, therefore, in an excisable region, indicates th ( ( 
within forty-eight hours as a general rule. If the patient be 

; ' 


the skin is already thinned out, the same urgent need of eat 

demanded, so that whatever operation be selected it shall precede s] 
rupture, with the consequent inevitable contamination of the part | 
ible for excision, we have tw 


infection. ‘Thus in the regions 


lesions calling for expe lition In their « pera‘ive treatment, CVvstic swe 
cold abscesses. They should not be kept waiting tor a convenient 


an empty bed in a hospital. They need the considerations of an et 

The best follow-up results discovered for any method 
tuberculous cervical glands are thi se ol the large Series of 1) Ww I, wit! 
QI per cent. of patients in group I remained cured after excisi 


notes to his success were early diagnosis in the early stage wit! 


| 
excision. If we add to excision in selected cases the conservative 
treatment, may we not be approaching an ideal for our generati 
excision, however, is limited to certain regions of the neck fot 


reason, namely, because endangering the important neck stru 
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a. It is safe and it leaves no sear. b. There are no positive 
indications to it per se. c. It may turn the tide toward resolution 
swellings and of cold abscesses during the course of conservative tt 
d. If successful, it is less likely to involve the skin and to leave a sinu 


is incision. e. It does not so completely empty the cavity as does in 


and by no means so completely as incision with curettage. f. Usually it 


he repeated one or more times—more frequently than incision. g. Ever 
successfully carried out it usually fails to effect the resolution of a cold 

h. When it does result in apparent resolution, local recurrence is more fre 
than with any of the other operative procedures for softened les! 

is more distressing than simple incision because so much pressure is ni 
even with a nick in the skin to introduce a large needle at a distance 
involved skin. Success is mainly dependent upon a large need] 
fails in those lesions which though fluctuating are not fluid, whereas, 

a small incision much of the soft necrotic material can be evacu 
light pressure. 

7. Injections and aspiration.*. The rationale of this practice is tl 
inducing liquefaction the disease can be aspirated away, giving a cure w 
a scar. It tacilitates one of nature’s methods of cure by softeni 
extrusion. Our studies have not included a trial of this plan of ope 
treatment so that no final opinion is justifiable. Since it aims at the 
tion of a cold abscess and since our success with the aspiration 


abscesses has been slight, it does not impress us favorably. It a 


ppeals 
as an indirect slow method of incomplete removal. There probal 
however, indications for its use if carefully studied. 

The seven operative procedures are divisible into two classes, those w! 
tend to induce distribution and hypersensitiveness and those which 
In the first class are the three kinds of excision and the thorough curett 
in the second class, the simple incision (perhaps with gentle curettag: 
aspiration. They are called respectively the “more extensive’”’ at 
‘simpler ” operations, because of the difference in degree to which 
tend to open the lymphatic and the blood-vessels in the diseased reg: 

If a biopsy be needed to establish the diagnosis, it should he 
therapeutic also if feasible. 

With a knowledge of the normal anatomy and keeping in mind all 
general considerations relating to the patients, it is possible to try to deter 
what operations are suitable for the different types of lesions in ever 


of the several regions. 


Region 1—parotid. Conservative treatment appears to hav 
percentage of success in the firm and cystic swellings. Excision is 
indicated because of danger to the facial nerve. Incision with « 

Fig. 3, 1A), simple incisior Fig. 3, 1B) and aspiration § are 


Lor abscesses. 
Region 2—facial. Little experience with this region, on account 
y “ ‘ al. 4 pel rey 4 at ! 
rarity of involvement, justifies impressions only. The firm swelling 
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limited to region 5 the spinal accessory nerve is usually spared w 


In region 5, a low incision is needed to avoid the nerve to the lowe 


region 4. (Fig. 3, 4 and 5.) 
Region 6—deep submastoid. Only the simpler operations ar 
region 6. The spinal accessory nerve is spared at any cost ( 


excision is never attempted 
Regions 7 and 8—posterior auricular and suboccipital. The 


ire rarely tuberculous, but if the diagnosis be made before softeni 


excision is indicated. lhe regions are safe so that attempt 

removal of any type of lesion is justifiable. hig. 3,7 and 8 
Regions g and 12—the middle part of the posterior, superh 

glands. The spinal accessory nerve traverses these regions, — [sol 


and cystic swellings are excisable with care, but the abscess shoul 


jected merely to the simpler operations. Simuses may be curetied 


complete excision 1s hazardous Paralysis of the trapezius cau 
deformity and loss ot function ig. 3, 9 and 12.) 

’ . . ; | . i . 

Regions 10 and 11—the lower deep cervical. In the upper 


group of glands, in region 10, complete excision is indicated for cit 


firm and cystic swellings, abscesses and sinuses, provided there is 


ment below in region 11. Regions § and 10, if both are involved, are 
for a single, complete excision of the whole mass; but if region 11 
with region 10, excision of part of the disease may be done, I 
disease in region I!. Region 11 is dangerous because the disease 


not only to adhere to the fixed lower part of the internal jugular 
also to extend backward beneath the muscle into region 13, becom 
to the subclavian vein and to the thoracic duct. Hence only the si 
cedures are indicated in regions 11 and 13. Fortunately their prog: 
non-operative treatment is relatively good. (Fig. 3, 10, 11 and 13 
Region 14—the axillary glands. Complete excision is indicated w 
or all types of lesions in the axilla unless there is the unusual cot 
adhesions to the vein or to the plexus. In this case excision of 


disease is done or, partial excision with curettage. (Fig. 3, 14 


CONCLUSIONS 
1. Operation is indicated in a large number of patients with tul 
cervical lymph-glands. 
2. It is impossible to make rules covering all the combinations 
and regions which may be seen in patients with more or less extensive 


ment. An adaption of the main principles is worked out for ever) 


Karly removal of all tuberculous tissue is the ideal; but it must be tet 


with an eye to the ultimate appearance of the neck and with safety 
patient and to the important structures. After time and conservativ 
ment have done their work, a later removal, if needed, is always 
of consideration. 


896 


\“ 
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3. The results with conservative treatment (including the simpler opera- 
tions) are so good that only those radical operations are done which are 
relatively easy and devoid of nerve and vein damage. 

4. The more extensive operations are relatively safe in regions 3, 4, 5, 7, 
8, 10 and 14. 

5. Damage to the nerve to the lower lip is surprisingly frequent in 
regions 4 and 5. 

6. Damage to the accessory nerve is not infrequent in region 5. 

7. In Dowd’s group I (region 5) early complete excision is recommended. 

8. In his group 2 (regions 5, 6, 8,9, 10 and 12) complete excision of the 
whole mass of disease is replaced by the safer but less ideal procedures as 
needed according to the lesions. 

9. In his group 3 (scattered regions) the same attitude is held as for 
group 2. Fs Sed 

10. Operative procedures are but a part of the whole plan of treatment 
and may be indicated at any period, depending upon the general and the 
local conditions. 

11. The general and the local conditions are capable of definite analysis. 

This preliminary report is presented with the expectation that from its 
criticism our ideas about operation will become more clear cut and better 
directed in the continuation of the attempt to standardize the treatment as 
a whole. 
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RUPTURE OF THE DIAPHRAGM * 
By Amos R. Koontz, M.D. 


or Ba.trmmore, Mp. 
FROM THE DEPARTMENT OF SURGERY, OF THE HEBREW HOSPITAL 


Ir ONE includes in his definition of hernia only those protrusions from 
the peritoneal cavity which are covered by a true sac, then the occurre: 
of diaphragmatic hernia is rather rare. In this paper we shall give to t! 
term hernia a broader significance, and include under diaphragmatic hernia 
both the cases of true hernia where there is a peritoneal sac, and also th 
cases in which there is an open communication between the abdominal and 
thoracic cavities through a defect in the diaphragm. 

Diaphragmatic hernia in both the traumatic and congenital forms is 
condition that has been recognized by surgeons and pathologists for a ver 
long time. But the surgical treatment of the condition is a recent develo; 
ment. The following statement is made in Holmes’ “ System of Surgery 
published in 1881: “ We are silent on the subject of treatment. We cannot 
hope to close the aperture in the diaphragm by any measures which science or 
mechanical surgery would justify; could we accurately detect the existence 
of a protrusion it were in vain to attempt its reduction with any benefit 
to the patient or credit to ourselves.” 

Unsuccessful attempts to cure diaphragmatic hernia by operation were 
made by Naumann in 1888 and O’Dwyer in 1889. Naumann’s case was stra! 
gulated and occurred in a nineteen-year-old workman. He operated through 
a laparotomy incision. The patient died the same day. O’Dwyer’s case was 
that of a congenital hernia in a child. His pre-operative diagnosis was 
empyema. The operation demonstrated the nature of his mistake. A subs 
quent attempt to repair the hernia was unsuccessful and the patient died. 

The first successfully operated case of diaphragmatic hernia was that of 
Postemski in 1889. A boy, fourteen years old, received a stab wound in the 
left lower thorax, following which a piece of omentum protruded. Thora: 
otomy was performed, the diaphragm sutured through the thoracic incision, 
and the patient recovered. 

Following this Farinato in 1895 reported a case of strangulated hernia 
following a stab wound ten months previously, upon which he had success- 
fully operated. In the same year Llobet reported a successfully operated non- 
strangulated case which followed a stab wound eleven months previously. 
This case came to operation because of the appearance of a swelling in the 
eighth intercostal space. The operation disclosed the fact that this swelling 
contained omentum. 

In 1906, Wieting in an interesting publication of what he called the 








* Read before the Clinical Club of Baltimore, January 3, 1924. 
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“chronic form” of diaphragmatic hernia had the following to say: “ There 
exist very few cases of this nature diagnosed during life; and, if one makes 
an exception of the case of Llobet, because the hernia made its appearance 
at the exterior, the case of Heidenhain will be very probably the first case of 
congenital hernia diagnosed and operated with good results; and mine the 
first of hernia of traumatic origin which was diagnosed accurately before 
having been cured by surgical intervention.” However, Cranwell accurately 
diagnosed and successfully operated upon a case of this “ chronic” variety in 
1906 before reading Wieting’s paper, but the case was not published until 
1908. Heidenhain’s case was reported in 1905. Since then the number of 
cases have been gradually increasing with each succeeding year. 

As a matter of fact the number of cases of diaphragmatic hernia in the 
medical literature is rather large, although very few of those reported were 
diagnosed during life. From the clinical records one would be led to believe 
that the condition is very rare. The pathologists, however, give us a slightly 
different view of the matter. Lacher in 1880 collected two hundred and sixty- 
six cases from the literature and arranged them in tabular form. He also 
reported three cases of his own. Struppler, in 1901, collected five hundred 
cases from the literature. Giffen, in 1912, increased this number to six hun- 
dred and fifty. Scudder, in the same year, wrote upon the subject and stated 
that there were “ about 1000 cases recorded,” a large portion of which were 
discovered at autopsy. One gets the idea from going over the subject in the 
Index Medicus that the number of reported cases has increased more rapidly 
since the date of these two papers. The influence of the World War with 
its large number of traumatic cases has given some stimulus to the subject. 
Most of the cases reported, however, are congenital hernias of babes or symp- 
tomless hernias discovered at autopsy. Of Giffen’s six hundred and fifty cases 
only 15 were diagnosed correctly during life. Scudder’s series contained 53 
cases that had been operated upon, but of these only six were diagnosed before 
operation. In 1919, Frank could add only 41 cases to the operative series, 
while Truesdale in 1921 reported 96 cases that had been operated upon in the 
years 1918 to 1920. Forty-three of Truesdale’s cases were the result of battle 
casualties. This brings the total number of operative cases reported in 1921 
up to 190. However, it is probable that some cases were duplicated in 
Frank’s and Truesdale’s series, due to the overlapping of the periods they 
covered. This would make the total figure somewhat less than 190. But there 
must have been a number of cases operated upon during the war which were 
not reported. 

The mortality in Scudder’s series was 75 per cent. This high mortality 
rate was due to the fact that most of the cases were operated upon for 
intestinal obstruction and at operation strangulated bowel was found. Accord- 
ing to Truesdale, the present mortality rate in non-strangulated cases is less 
than 10 per cent. The discrepancy between the total number of operative 
cases and the number diagnosed before operation would indicate that the 
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mortality rate might be even further reduced if more attention were paid to 
an early diagnosis. 

Only to per cent. of diaphragmatic hernias have a sac. The other 90 per 
cent. are of the false variety—hernia diaphragmatica spuria—in which the 
herniated organs lie naked in the pleural cavity. 

Diaphragmatic hernias are as a rule either congenital or traumatic. How- 
ever, perforation of the diaphragm may be due to inflammatory process of the 
digestive tract, gastric or duodenal ulcer, rupture of a subphrenic abscess, 
empyema, or carcinoma. All congenital hernias are not present at birth, but 
there is always a congenital weak spot at which point the hernia may later 
appear. The total number of the latter type probably constitutes a very 
small percentage of the whole. It is quite likely that all of those hernias 
which have a sac belong to this group. In the rare condition known as even- 
tration of the diaphragm, in which one entire half of the diaphragm is thinned 
out, weakened, and displaced upward by the abdominal viscera, we are prob- 
ably dealing with a congenital weakness of a large portion of the structure. 
The number of congenital defects of the diaphragm in which part of the 
abdominal viscera lie free in the pleural cavity is quite large, and these cases 
often cause no symptoms whatsoever. 

The traumatic variety is the one that most interests clinicians as it repre 
sents the type in which the clinical diagnosis is most often made, and is also 
the type in which operative interference is most often necessary. Diaphrag- 
matic hernias of all types occur on the left side in 92 per cent. of the cases, 
and on the right side in only 8 per cent. There are several reasons for this. 
In the first place it is quite probable that the liver acts as a buffer and protects 
the right side of the diaphragm from the impact of the other abdominal 


viscera. Another factor is the unique fact that stab wounds and gunshot 
wounds occur more commonly on the left side. This might be explained by 
assuming that the person inflicting these wounds aims for the heart of his 


victim. In the case of stab wounds it is quite probable that they occur most 
frequently on the left side because that is the location in which they could be 
most conveniently dealt by the thrust of a right-handed assailant. Finally, 
there are developmental reasons for the more frequent occurrence of dia- 
phragmatic hernia on the left side. Von Bergmann’s “ System of Practical 
Surgery ” ¢ treats the development of the diaphragm as follows: “ According 
to Hertwig, the chest cavity and pericardial cavity begin to separate from 
the abdominal cavity by a transverse fold developing from the anterior and 
lateral wall of the trunk and presenting a free edge in the centre and behind. 
This is called the septum transversum. After the pericardial cavity has been 
separated from the pleural cavities by the pleuropericardial folds, other folds 
develop from the posterior walls of the trunk that unite with the septum 
transversum and form the posterior portion of the diaphragm. The dia- 
phragm therefore consists of an old ventral portion and a more recent dorsal 








t Volume ii, p. 555. 
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portion. The final condition of the diaphragm is produced by the muscles 
of the trunk extending inward between the connective-tissue folds. When 
the dorsal and ventral portions do not become united on one side, a dia- 
phragmatic opening remains which represents a communication between the 
chest and abdominal cavity.” Bayne-Jones, in his interesting article on even- 
tration of the diaphragm, has the following to say upon the subject: “ On the 
right, the liver, growing in the septum transversum, which early separates 
the pleural and peritoneal cavities on that side, seems to guard the right side 
of the diaphragm from developmental disturbances. The left side, however, 
grows in close association with the left lobe of the liver, the stomach and 
spleen, the pericardial formation, one of the pulmonary ridges, and the pleuro- 
peritoneal membrane. In addition, the posterior portion of the left side of the 
diaphragm is the last to close.” The reason then is clear as to why develop- 
mental defects occur more frequently on the left side.t 

Even where the different muscular portions have met there are not infre- 
quently small gaps left closed only by peritoneum and pleura. One of these 
is constant in front between the costal and sternal portions of the diaphragm, 
and is known as the foramen of Morgagni. There is also another one behind, 
between the costal and lumbar portions, known as the foramen of Bochdaleki. 
Again, more or less weak spots are left at the openings for the passage 
through the diaphragm of such structures as the cesophagus, splanchnic nerves 
and aorta. Hernias occurring through these apertures occur most commonly 
through the one for the cesophagus, next in frequency through that for the 
splanchnic nerves, and rarely occur through the aortic opening. Graser § in 
1904 stated that no case had been reported as occurring through the opening 
for vena cava. 

The traumatic variety of diaphragmatic hernia is caused by the following 
types of injuries: By a man being forcibly doubled up with his head between 
his feet, as in a land-slide; by severe concussion of the chest, as by a fall 
from a height; by stab wounds of the lower thorax; and by gunshot wounds. 
The last-mentioned agency was the cause of a large number of reported cases 
during the late war. Stab wounds also account for a large number of the 
traumatic variety, while the other causes mentioned are decidedly in 
the minority. 

The following case is considered worth while reporting as having pre- 
sented certain diagnostic difficulties: 

J. D., white, male, aged sixty, janitor at the Hebrew Hospital, fell backwards out of 


a window at that institution on October 19, 1920 and landed on a pile of coal twelve to 
fourteen feet below. Several people immediately went to his aid, and when reached he 





t Since this article was written an interesting paper by Cutler and Cooper on “ Congeni- 
tal Deficiency of the Diaphragm” has appeared. The embryology of the diaphragm is 
gone into in considerable detail—See Cutler, E. C. and Cooper, H. S. F., Archives of 
Surg., Mar., 1924, vol. viii, pp. 506-523. 

§ Von Bergmann’s “ System of Practical Surgery,” vol. iv, p. 626. 
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was found sitting with his back against the wall of the building, pressing his epigastrium 
with his hands and groaning. He was at once admitted to the hospital. Physical exan 
tion on admission—2:15 P.M.—was as follows: Moderate surgical shock. Pulse 9 
good volume, irregular with occasional extra systoles. Temperature (rectal) , 
Respirations 28. Blood-pressure: Systolic 98; diastolic 70. He was conscious, 
extremely pale, and complained of pains in the left arm and over the left lower « 
He was covered with beads of cold perspiration. There was a minor scalp wourn 
the fronto-parietal region, but no depression of the skull. The left humerus was { 
tured at its middle third. The chief interest centred in the chest. There was ma 
crepitation of the soft parts in the left axilla extending to the base of the chest 
posteriorly to the interscapular region. Marked tenderness along all the ribs of the | 
two-thirds of the left chest. The percussion note over the entire left chest was tym 
Breath sounds were audible but masked by the crepitation of the soft parts. N¢: 

was made out, but owing to the patient’s serious condition a thorough examination 
impossible. Examination of the right side of the chest was essentially negative. 
heart could not be outlined by percussion and the heart sounds were barely audible, in 

it was difficult to ascertain whether they were actually being heard at all or not. 
upper abdomen was held moderately tense, but there was no marked rigidity and no m 
spasm. There were no signs of fluid in the abdominal cavity. No abnormal masse 

A diagnosis of fractured ribs, punctured lung, and pneumo-hemothorax was m 
On account of the negative signs in the abdomen a ruptured diaphragm was not conside: 

The patient was given stimulants and treated for shock. He had to be given mor; 
on account of the intense pain in his chest. At 7 p.m. the respirations were more lal 
and rapid, pulse of poor quality, and the patient seemed to be in a stupor. At 1:30 
patient became restless, pulse 70, weak, irregular, intermittent, and he was again ¢ 
morphia. Pulse became progressively weaker and respirations more labored and he 
at 4:22 a.M., about fourteen hours after injury. 

Autopsy Findings.—These were negative except for the local conditions encount 
The dome of the diaphragm on the left side was ruptured and the entire stomach, t: 
verse colon and a portion of the small intestine had herniated into the left pleural cavit 
The left lung was collapsed. All the ribs on the left side from the fourth to the tw 
inclusive were fractured, the point of fracture in the fourth being about two inches 
the spine, and that in the others at increasing distances therefrom, proceeding downy 
The sharp perforating ends of these ribs projected into the pleural cavity and perfor 
both the lung and the stomach. The left pleural cavity contained blood and st 
contents. The right pleural cavity was normal. The heart was displaced to the 
The peritoneal cavity contained neither fluid nor blood, due to the fact that the rupt 
in the diaphragm was tightly constricted around the neck of the herniated mass of o: 
This explains the almost complete absence of abdominal signs after the injury. 

The following cases gathered from the literature illustrate the types of cases t! 
successfully diagnosed and operated upon during life: 

GIFFEN (1912), reports a case of a man twenty years old who was caught in a 
slide and forcibly doubled up with his head between his feet. He suffered intense pa 
the abdomen and chest and was confined to his bed for five weeks but no diagnosi 
made. During the following year he had attacks of severe epigastric pain at inte: 
He then came into Giffen’s hands and a diagnosis of diaphragmatic hernia was made f: 
the history of the injury, and the physical signs in the chest, viz.: tympany, heart 
displaced to the right, and distant heart sounds. Operation by the abdominal route 
showed an opening in the left half of the diaphragm with the stomach, transverse colo 
spleen, twelve inches of jejunum and the tail of the pancreas in the left pleural cavit 
Lung completely collapsed. The patient recovered and six week after operation the lung 
was almost completely expanded. 
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It was noted that during the operation tremendous traction was exerted by the 
chest cavity on the herniated organs, making it extremely difficult to replace them in their 
normal habitat. This difficulty has been encountered by other surgeons and is one of the 
principal objections raised to operation for diaphragmatic hernia by the abdominal route. 

In 1914, Stuart McGuire reported two cases upon which he had successfully 
operated. The first case was a male, aged nineteen, operated upon four months after a 
stab wound of the left chest. The stomach was found in the left pleural cavity. The second 
case was that of a male, aged thirty-four, who fell a distance of 34 feet from a roof. 
Following the fall he was in bed for six weeks and when he got up noticed a gurgling 
sound in his left chest similar to what he had frequently felt in the abdomen before the 
accident. A year later he went to Doctor McGuire on account of a persistent and severe 
grade of indigestion and shortness of breath. X-ray after a bismuth meal showed prac- 
tically the entire stomach in the left pleural cavity. Both these patients were operated 
upon by the thoracic route, using the Cranwell trap door of the full thickness of the 
thoracic wall. ‘ 

In 1915, Davis of Birmingham reported five cases, upon four of which he had operated. 
The first case was seen in 1902, and was that of a stoutly built fireman, who while holding 
a nozzle on a ladder was suddenly wrenched to one side and severely strained. In Davis’ 
absence he was treated by an assistant for four days without operation, and died. The 
diagnosis was not made until autopsy in spite of the fact that the abdomen had been rigid 
from the time of the accident. Autopsy revealed a rent in the diaphragm with the entire 
stomach and part of the transverse colon in the pleural cavity. 

Davis’ other four cases followed stab wounds of the thorax and were all correctly 
diagnosed and successfully operated. 

GALE in 1920 reported a case of a man twenty years old, who was struck in the 
lumbar region by a travelling crane. Although the abdomen was rigid, the heart was 
displaced to the right, there was tympany over the left chest and distant breath sounds, 
the diagnosis was not made until the patient was X-rayed. He was operated upon by the 
thoracic route. A rent was found in the diaphragm, and the stomach, transverse colon and 
spleen were in the left pleural cavity. These organs were replaced in the abdomen and 
the rent in the diaphragm repaired. Patient was alive and doing well six weeks after 
operation, but he also had a comminuted fracture of the 4th lumbar vertebra and the 
final outcome of the case is not stated in the report. 

RANKINE in 1920 reported the case of a boy, eight years of age, who was run over 
by the hind wheel of a motor bread van. The patient was in great pain and the abdomen 
was rigid. Immediate abdominal exploration was performed and revealed the presence 
of a small amount of blood in the peritoneal cavity but no injury to the liver, intestines, 
bladder or kidneys. However, when the left upper quadrant was explored it was found 
that the spleen and stomach had herniated into the pleural cavity through a rent in the 
diaphragm. The abdominal wound was closed and an osteoplastic flap turned back in the 
axillary portion of the left thoracic wall. The stomach and spleen were replaced and the 
tear in the diaphragm sutured. Recovery was uneventful and a week later it was noted 
that there was “evidence of the lung expanding.” Examination six years after the 
accident showed no deformity of the chest wall, expansion good on the left side, and a 
radiogram showed the dome of the diaphragm to be in normal position. 

An example of a diaphragmatic hernia following a perforating gunshot wound of the 
chest is shown by the following case reported by Uncer and Wesxr: The patient was a 
twenty-nine-year-old German officer, who had a perforating wound of the chest in May, 
1915, the bullet entering in the 7th intercostal space. There was immediate healing of the 
wound without operation and the patient had no symptoms after healing until June, 1916 
(thirteen months later) when he began to have pain in the left thorax. These symptoms 
increased until September when the patient underwent operation. The stomach, pancreas 
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and a large part of the large intestine were found protruding into the thoracic cavity 
through a large hole in the diaphragm. These were replaced and the diaphragm sutured. 
The patient did well for three weeks when he had to undergo a second laparotomy for 
intestinal obstruction due to adhesions, and four days following this he died. Autopsy 
showed the diaphragm to be perfectly healed. 

The authors explained the course of this man’s symptoms by saying that the original 
hole in the diaphragm was a small one which gradually enlarged and gradually permitted 
the entrance of more and more of the abdominal organs into the thoracic cavity. 


The non-traumatic cases which come to operation are generally operated 
upon for intestinal obstruction, and, as stated above, the cause of the obstruc- 
tion in very few of these cases has been diagnosed before operation. How- 
ever, Stone has furnished an example of the exception to this rule in a case 
which he recently reported. Diagnosis was made by the physical signs in the 
chest and the X-ray. Operation was done by combined thoracic and abdomi- 
nal approach. A loop of bowel was found caught in a small diaphragmatic 
hernia, and this could not be reduced until the hernia opening was enlarged. 
The patient made an uneventful recovery. 

These cases are illustrative of the types of cases encountered clinically. 
However, the discrepancy between the number of cases diagnosed clinically 
and the number of cases encountered at autopsy would lead one to believe 
that a great many symptoms in chronic patients which are unexplained by the 
usual diagnostic procedures may be due in certain instances to undiscovered 
diaphragmatic hernias. The diagnosis of the type of case that we have 
dealt with here depends upon three things: First, careful inquiry as to pre- 
vious history of injury; second, the physical examination of the chest; and 
third, radiographic and fluoroscopic findings. 

Conditions which might be confounded with this condition are hydro- 
pneumothorax or pyopneumothorax, subphrenic gas abscess, large cavity in 
the lower lobe of the lung, and eventration of the diaphragm. It is not 
always possible to differentiate diaphragmatic hernia from these conditions 
by physical signs alone. The symptoms and physical signs vary with the 
complications present. There is no typical picture which characterizes the 
condition, as is indicated by the comparatively few times the correct diagnosis 
is made before operation or autopsy; but with the aid of a careful history, 
the X-ray, and the exploratory puncture it is possible to rule out the conditions 
mentioned above. In hydropneumothorax and pyopneumothorax the coin 
sign and the exploratory puncture are valuable aids to diagnosis. The X-ray 
should effectually rule out a large cavity in the lower lobe of the lung, or 
subphrenic gas abscess. Likewise is the X-ray of great value in differentiat- 
ing between eventration of the diaphragm and diaphragmatic hernia, the con- 
tour of the diaphragm being smooth in the case of eventration and having 
an irregular protrusion in the case of hernia. Schlippe has given us another 
differential point between these two conditions, namely, that of noting the 
fluctuation of intragastric pressure with expiration and inspiration. This 
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ae pressure can be determined by suitable apparatus introduced into the stomach. 














Normally the intragastric pressure rises with inspiration and falls with 
expiration, but when the stomach lies in the pleural cavity the reverse is true. 

As to the treatment of rupture of the diaphragm, operation should be 
performed as soon as the condition of the patient will permit—at once if there 
is evidence of strangulation or a ruptured viscus. Some cases are so badly 
shocked that it is necessary to institute anti-shock measures before any opera- 
tive procedure can be attempted. Graser || emphasizes the importance of clos- 
ing the opening immediately and states that experience shows that most 
injuries of the diaphragm are followed sooner or later by fatal strangulated 
hernia. He further states that “according to Lacher, of 36 cases of injury 
to the diaphragm that were not operated upon immediately, 5 died within 
one day, 10 within a month, 5 within five years, and 5 in twenty years, all of 
the effects of diaphragmatic hernia.” 

Of the two operative routes, namely, the abdominal and the thoracic, the 
thoracic has two very great advantages. In the first place opening the thorax 
does away with the intra-thoracic negative pressure and makes it a simple 
matter to reduce the herniated organs. In the second place, suture of the 
diaphragm is an easy matter from this approach and may be very difficult, 
if not well nigh impossible, through the abdomen. 

The great advantage of the abdominal route is that of being able to repair 
any damage to abdominal viscera without making a second incision. It is 
often necessary, especially in the case of stab wounds, to open the abdomen 
in order to repair a hole in the stomach or a cut in the spleen, even in cases 
where the thoracic route has been used for the repair of the injured diaphragm. 

An objection often raised to the thoracic route, and a point urged in favor 
of the abdominal route, is the danger of pneumothorax from the thoracic 
opening. This argument, however, has little to support it, as the air has 
equally as good an opportunity to enter the thorax from the abdomen through 
the hole in the diaphragm as from the opening in the thoracic wall. War 
experiences in thoracic surgery have largely tended to remove the fear 
of pneumothorax. 

The majority of surgeons who have operated on these cases now seem to 
consider the thoracic route preferable, even in cases where it is necessary 
to open the abdomen also to repair abdominal viscera. Stone advocates the 
combined thoracic and abdominal approach. This method seems ideal, as one 
has the combined advantages of being able to explore the abdomen, which is 
nearly always advisable in these cases, and also the technical advantages 
offered by a thoracic incision. The necessity of making two incisions adds 
little, if any, to the length of the operation, as this slight increase in the time 
required is readily offset by the additional ease with which the operation is 
performed. The advantage of being able to get a hand on each side of the 


|| Von Bergmann’s “ System of Surgery,” vol. iv, p. 626. 
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diaphragm is a considerable time-saving factor. The French have even gone 
a step further and we find Auvray advocating an incision starting in the thorax 
and extending down through the abdominal wall, dividing the costal cartila 
and splitting the diaphragm down to the hernia opening. Such a radical p1 
dure, however, seems to be unnecessary. 
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AN EXTRAPERITONEAL INTRAPLEURAL ROUTE OF 
APPROACH FOR INTRATHORACIC SURGERY 
By Minas Joannipes, M.D. 


or MINNEAPOLIS, MINN. 
FROM THE DEPARTMENT OF SURGERY, SCHOOL OF MEDICINE, UNIVERSITY OF MINNESOTA 

THE rigidity of the chest wall is a very essential factor in the physiology 
of the intrathoracic organs. It is instrumental in keeping up with the negative 
intrapleural pressure sure of costal portion of 
so that intrathoracic m. transversu3 abdominis 
organs function prop- 
erly. In _ operations 
involving the thoracic 
viscera where the ribs 
have to be resected, a 
permanent deformity 


of the chest wall is mse’ Alp) wf’) 
produced with subse- M.transversus Phan J 
abdo vt Med ys = \ 1) 


abdominis ~ 
quent permanent loss ie < 
of the rigidity of the 
chest wall. Such a 
defect impairs normal 
respiration by me- 
chanically diminishing 
the vital capacity of 
the lungs and thus ex- a 
posing the patients to 
an added respiratory es 
and circulatory strain. M. obliquas QV « D> 
In a previous paper externus dbdominis \ J 
(M. Joannides, Arch. V7 
Int. Med., Jan., 1924, 
vol. XXxxiil, Pp. 145- Dissection of costal portion of transversus abdominis muscle before it 
154) it was shownTlincised at its attachment. 
that in dyspneeic conditions the ultimate voluntary reserve of increase 
the amplitude of respiration becomes diminished in. direct proportion to 
the degree of dyspneea. The term “ultimate voluntary reserve” is used 
to signify the difference in volume of air between the vital capacity and 
tidal air in conditions of dyspnoea. If, then, the patient develops heart 
disease or pneumonia and thus his respiratory reserve is diminished, he will, 
undoubtedly, either die or else find himself in extreme difficulties alee | 1€ 
has a flabby non-rigid chest wall in addition to his heart and lung disturb 
ance. A number of intrathoracic operations such as those performed on the 
cesophagus, the lungs, the heart, and the mediastinum are frequently life 
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APPROACH FOR INTRATHORACIC SURGERY 


Costal margin saving measures. 

Ain Most procedures, 
| , however, require re- 
section of one or more 
ribs in order to get a 
satisfactory exposure 


F & 
vA The route which is de- 
Uy? ‘ 
d / P 
\ 


scribed here preserves 






ae the rigidity of the 
4» Peritoneum 
7) (uncut) chest wall and at the 
4 
= ‘ ’ 
c™ same time makes the 
various intrathoracic 
organs quite accessi- 
ble, particularly those 
in the lower thorax. 
With the aid of arti- 
\ \ ficial respiration the 
YY i M transversus 
‘\  abdominis pleural cavity may be 
Fic. 2 Shi yws cut ends of diaphragm and transversus abdominis lef , -_ 
muscles with uncut per toneum coming into view. By lifting on the costal eit open over pro- 
margin, tip of lower lobe of lung comes into view. | : a 2 
onged periods, and 
thus various types of operations may be performed without the necessity of 
unnecessary haste which very frequently proves detrimental to the patient. 


The Operation.— 








Costal margin 














A high rectus incision Seer ' 

is made and the fascia Y BY A. ee 

of the external and in- Lung \ \ y d ao 
ternal oblique muscles x p . & \ a 

is incised at the point A ~s,) 


of the junction to the 
fascia of the rectus 
muscle. The muscles 
are then retracted and 
the costal attachments 
of the transversus ab- 
dominis are exposed 





Se 


by means of blunt 
dissection. The trans- 








versus abdominis 
ie Se eae M. trans. 
muscle is then incised abd 
as close to its costal i 
attachment as possible. 

. <i . y 4 
At this point the peri- “a 


toneum may become 











exposed and care must Fic. 3.—Diaphragm is pulled by means of clamps and is sutured to 
I k . . transversus abdominis muscle. Pleural cavity open with tip of lung show- 
9 taken not to incise ing. Insert shows suturing of abdominal muscles to chest wall. 
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it. By pulling gently the abdominal wall the diaphragm comes into view 
and this is incised as close to the costal margin as possible. Artificial 
respiration is now started and is continued until the chest cavity is com 
pletely closed. The incision of the diaphragm is enlarged by inserting the 
finger through the first opening and then cutting as close to the chest 
wall as possible. The severed end of the diaphragm is now sutured 
the cut portions of the transversus abdominis muscle by means of inte: 
rupted sutures. This step assures an absolute closure of the peritoneal 
cavity and at the same time prepares the muscles for hurried closure ii 
that ever becomes necessary. This is done by leaving the sutures long 
and having needles inserted to each end of the suture and closing th 
wound by passing the needles through the lowermost intercostal space an 
tying the sutures. Additional sutures are used to make the pleural cavit 
absolutely air tight by sewing the muscles to the chest wall at points whe: 
air is noticed to enter and go out of the pleural cavity. As soon as the pleural 
cavity is closed artificial respiration is stopped and the air in the pleural 
cavity is removed by the use of a Potain aspirator. The abdominal muscles 
may be sutured in layers in the same manner as any laparotomy. A Gesell 
Erlanger (Amer. Jour. Physiol., 1914, vol. xxxiii, p. xxxili) artificial respi 
tion tank is used to produce positive pressure respiration. This chamber i 
preferable because it conforms to physiologic conditions of respiration m: 
closely than any other instrument. It is intermittent and the rate of respira 
tion can be regulated by increasing or decreasing the amount of air intake in 
the chamber. 

Comment.—This route is of advantage in intrathoracic surgery particular], 
in aseptic operations. It offers an easy approach to the lower intrathoraci 
organs. It preserves the rigidity of the chest wall. Out of twenty-two 
animals on whom the operation was performed, only two dogs died on the 
table. In these animals artificial respiration was not satisfactory, with the | 
result that the animals died of asphyxia. Details of the experiments will be 
given in another paper. The operation is apparently quite harmless because | 
there is very little injury to the diaphragm both from an anatomic and 
physiologic viewpoint. 
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ACUTE APPENDICITIS IN THE INFANT 
FACTORS ACCOUNTABLE FOR ITS HIGH MORTALITY 
By Fenwick Berxman, M.D. 
or New Yorks, N.Y. 
FROM THE CHILDREN 8 SURGICAL SERVICE, FOURTH DIVISION, BELLEVUE HOSPITAL, NEW YORK CITY 

In a recent study (ANNALS oF SURGERY, vol. Ixxix, 1924, p. 538) of 
145 cases of acute appendicitis in children (up to and including the twelfth 
year), it was found that the disease occurred in the first five years of life in 
11.7 per cent. of the cases (17 patients) and that the mortality was 35 per 
cent. Comparing this with the mortality of the entire series, 7.58 per cent., 
it is seen to be surprisingly high as six of the eleven deaths of the series were 
during this half decade. An additional fact brought out by the study was 
that all the appendices of the children under five years of age had perforated 
before they were operated upon. 

Because of these outstanding facts, it was decided to make a further 
study of acute appendicitis occurring in the first half decade of life. Ina 
review of all the case histories since the establishment of the Children’s 
Surgical Service at Bellevue Hospital in the autumn of 1916 up to the present 
(June, 1924), there were found forty-three cases of acute appendicitis in 
children under five years of age (these include the seventeen cases reported 
in the previous series). 

Acute appendicitis is a comparatively infrequent condition during the 
first five years of life, seldom occurring before the third year. In our pre- 
vious series in children it appeared in 11.7 per cent. at this age. Gatch and 
Durman (ANNALS OF SuRGERY, vol. lxxix, 1924, p. 862) had three cases 
under five years in a series of 262 of all ages, being a percentage of 1.14 and 
10 per cent. of their cases in the first decade. 

Our youngest patient was twenty months old and we had ten in the third 
year, nine in the fourth year and twenty-three in the fifth year. One case 
as early as the first month of life and several in the first year have been 
reported in literature. 

The preponderance of the incidence of the disease in the male over the 
female is similar to that found in later life; there were twenty-seven cases 
in the former and sixteen in the latter. 

The mortality of these forty-three cases was 25.6 per cent., there being 
eleven deaths. This is high when compared with the mortality of acute 
appendicitis of childhood or of a series of all ages. In our series of childhood 
the mortality was 7.58 per cent. and Bancroft (J.A.M.A., 1920, vol. Ixxv, 
p. 1635) reported a mortality of 10.9 per cent. for the first decade. The mor- 
tality for a series of all ages varies from 6 per cent. to 9 per cent. (It may be 
noted that in this larger number of cases the mortality of the first half decade 
was 25.6 per cent. instead of 35 per cent. as in the seventeen cases of the 
former series. ) 
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The mortality rate was about the same in the two sexes, though in later 
life it is relatively higher in the female than in the male. The mortality rate 
was higher the younger the individual, in the second year 100 per cent., in the 
third year 60 per cent., in the fourth year 22.2 per cent., and in the fifth 
year 8.6 per cent. 

At operation it was found that in three of the patients the appendix had 
not perforated. These were all operated upon within twenty-four hours of 
the onset of the disease and there were no deaths among them. There were 
seventeen which had localized abscess and were operated upon on an average 
of four days after the appearance of the first symptoms. In this group there 
was one death from a status lymphaticus which was confirmed by autopsy. 
Of the twenty-three remaining cases with diffuse peritonitis, the time lapsing 
before operation was three days and there were ten deaths (43.5 per cent.). 
The facts to be brought out are that perforation of the appendix takes place 
relatively earlier in infants than in older patients, that a spreading peritonitis 
is the most frequent result of the perforation and that the high mortality of 
acute appendicitis in infancy is due to the complication of a spreading perito 
nitis, to which the resistance of the infant is less than the older child, the 
mortality of the former being 43.5 per cent. and of the latter 18.2 per cent. 
Spreading peritonitis was accountable for ten of the eleven deaths. 


TaBLe I 


Showing the Greater Frequency of Perforation with Spreading 
Peritonitis in Infancy Producing the Higher Mortality 














Unperforated Abscess Spreading Peritonitis 





Per Per Per 
' rg Deaths —=— Deaths -— Deaths 
cases cases cases 

Series of children up to 13 years .......... 33.1 o 36.4 5.79% 30.4 18.2% 


Series of children in first half decade ...... 69 OO 39.5 5.9% 53.5 43.5% 





Another fact brought out from a study of the cases is that the younger 
the individual, the more apt is he or she to develop spreading peritonitis, 
while as age advances the peritoneum appears to develop the power of walling 
off infection. This is apparent in the following table, where it is seen that the 
percentage of cases with abscess, for a given age, is highest in the fifth year, 
while the percentage of those with spreading peritonitis is lowest. (Table I1.) 

In twenty-three records the fact was mentioned that a cathartic had been 
given the child previous to admission. At times the dose, which was usually 
castor oil, was repeated. None of the unperforated cases received the purge; 
nine of those with abscess and fourteen of those with spreading peritonitis 
were purged. At times the child relieved itself of the medicine by immediately 
vomiting. Of the ten patients with spreading peritonitis who died, it is stated 
that six received castor oil and two of the remaining had frequent enemas. 

In only a few instances did the records mention the fact that a physician 
had been called in before the patient was admitted. Usually when one had 
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been consulted the child was sent to the hospital, but in four records it was 
mentioned that the patient had seen a doctor at least twenty-four hours before 
admission and he had prescribed a cathartic. 



























































TABLE II 
Spreading peritonitis Abscess Unperforated 
| No —— eee ae - Scere 
of Deaths Deaths 
Age cases| N ) — . — No. pa Aces No be 
ee in of Per No. . of Per No of Per Death 
series| cases| Cent. of Per | cases| cent. - . Per cases| Cent 
cent. ‘ cent. 
| Cases | Cases 
Second year...| I I 100 I 100 || oO ) Oo; o oO oO 
Third year .| 10 6 60 6 100 || 3 30 Oo oO 1 | 10 
Fourth year. ..| 9 6 66 1 | 16.6 3 | 33.33| 1 | 33.33 0 0 3 
Fifth year ..| 23. | 10 43 2 20 || Ir | 47.8 oO oO 2 | 8.7 ro 


To reduce the death rate it is necessary to make an early diagnosis, to 
prevent perforation if possible, and if perforation takes place, to help the 
peritoneum localize the infection. 

Diagnosis of acute abdominal conditions during early childhood is difficult 
as we have not the cooperation of the patient, and the early symptoms are so 
similar to those of the more common gastro-intestinal and respiratory diseases 
and pyelitis. Acute appendicitis is usually ushered in with vomiting. This 
occurred in thirty-six of our forty-three cases. In four histories it was 
stated that the patient had not vomited and in the three remaining no mention 
of vomiting was made. The child becomes prostrated and apathetic, lies 
quietly on its back in bed with its legs slightly drawn up. A child with peri- 
toneal inflammation will not sit up. The appearances are that the child is 
suffering severe pain, but it is usually impossible to obtain definite knowledge 
of its character and location. The bowels are commonly constipated but 
occasionally there may be diarrhcea. In the examination a careful inspection 
is of the greatest importance; the position of the child in bed should be 
observed and it should be particularly noted whether the respiration is of the 
abdominal or thoracic type. Abdominal respiration is almost always absent 
when there is peritoneal inflammation. The symptoms of rigidity and tender- 
ness are difficult to interpret. The abdomen is usually distended and attempts 
at examination cause the child to resist. It is well to make the examination 
before the patient is upset. The hand should be gently placed upon the 
abdomen and in a few moments, when the child has become accustomed to its 
presence, gentle, firm pressure can be made to elicit muscle spasm. If the 
child cries and cannot be quieted, the amount of spasm present can be observed 
during the act of inspiration. At times rigidity of the abdominal muscles is 
entirely absent, although a spreading peritonitis is present. 

The presence of, locality and amount of tenderness is very difficult to 
determine. In the rectal examination, however, which should never be 
omitted, the location of the tenderness can frequently be demonstrated. 
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Intra-abdominal masses can at times be found, though often the mass may 
prove to be impacted feces. Here again the rectal examination is of the 
greatest help. 

A rise in body temperature is usually present, though at times the tem 
perature registers normal. A temperature over 102.5 is seldom found. The 
pulse as well as the respiratory rate is usually up. 

The white blood and differential counts are of importance to help confirm 
the diagnosis, but from a prognostic point of view are of little use. It is need 
less to state that operation should be performed as soon as a diagnosis is made 

To Summarize—Acute appendicitis in infancy is a comparatively rare 
condition and seldom seen before the second year of life. But the mortality 
is relatively much higher than in later life. The relatively high death rate is 
due to the higher percentage of rapid perforations followed by spreading 
peritonitis. The younger the infant the greater is the chance of its developing 
spreading peritonitis and the less chance has its peritoneum of localizing infe 
tion. Cathartics undoubtedly precipitate perforation in many cases. Delay in 
operative interference is due to tardiness of the parents in consulting medical 
aid and the difficulty of making a diagnosis when a physician sees the patient 
at the onset. 
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THE CLINICAL SIGNIFICANCE OF THE RELATION OF TOTAL 
AND DIFFERENTIAL LEUCOCYTE COUNTS 
IN ACUTE APPENDICITIS 
By Wituiam C. MeEnnINGER, M.D. 
AND 
Haruan S. Hem, M.D. 
or New Yorks, N. Y. 


FROM THE FIRST (CORNELL) SURGICAL DIVISION, HEW YORK HOSPITAL, NEW YORK CITY 





I. InrropucTION.—We wish to present in some detail the relationship 
between the total leucocyte count and the percentage of polymorphonuclear 
the 
effect upon this relationship of sex, age, temperature, pathological process, 
and infecting organism. 


leucocytes in 309 cases of acute appendicitis, with special reference t 


The cases of appendicitis summarized and analyzed in this paper are 
from the First (Cornell) Surgical Division of New York Hospital, during 
the last three years. The operations were performed by Dr. Charles L. 
Gibson, Chief, Dr. Burton J. Lee, Dr. James M. Hitzrot, and Dr. Charles E. 
Farr. We wish to express our indebtedness to Doctor Gibson for his kindly 
criticisms and suggestions throughout this work, as well as his permission to 
use these cases from his service. 

II], Previous Worx.—1. Leucocytosis. The blood picture has been used 
clinically in surgical conditions as a very important point in the diagnosis, 
as an indication for operation, and in prognosis, for many years. Cabot,’ 
in 1894, in a series of cases, noted leucocytosis in every case in which pus 
was present except two. Sadler,? two years previously, claimed that leucocy- 
tosis was generally, though not invariably, present in conditions attended 
with an exudate of any kind, except tuberculosis. Greenough ®* believed a 
count of 20,000 or more on the first or second day suggested general perito- 
nitis. Coste * held that a count of over 22,000 was indicative of an abscess: 
Curshmann * believed a count of 25,000 or more suspicious of pus, while 
Stadler ° also believed this figure indicative of pus. French’ placed the low 
figure at 35,000. There is a noticeable scarcity of mention of the differential 
count among workers before 1905. 

The use of the total leucocyte count as an indication for operation was 
widely used, with little reference to the differential count. Bloodgood * 
believed a leucocytosis of 18,000 or more within the first forty-eight hours 
should be considered an indication for operation, specially with an increasing 
count. Joy and Wright® believed a high stationary or an increasing count 
indicates a morbid condition of increasing severity which demands operation 
no matter what the clinical symptoms may be. Aldous believes a count 
of from 15-30,000 demands immediate operative attention in doubtful cases. 
And on the other hand, these writers interpret the falling count as an abating 
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Fic. 1.—Age groups. F-esistance line in 309 cases of 


acute appendicitis. 
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sign. Somewhat similar views 
were held by Kihn,"' Locke and 
Cabot, and Curshmann 
DaCosta,* in 1905, summed up 
the more conservative opinion in 
a rather widely quoted statement 
“The surgeon who attempts 
use the blood count in appet 
citis as a definite pathognomo: 
sign will soon run afoul of d 
nostic disasters, but he who 
gards it only as a sympt: 
invariably to be correlated 
equally if not more important 
clinical manifestations, cannot { 
to find this method of inquiry of 
signal value in routine clini 
surgery.” And a similar view 
expressed by Longridge,’* Cabx 
Richardson,*® French,’ Ger 
goss,’* Federmann,"* and Stadle1 
The fallacy of deciding on 
operation from the blood count 
alone was early pointed 
Ewing *® quotes one of Cabot 
cases with 33,000 leucocytes whic! 
recovered without interferenc 

2. Polymorphonuclear Perce 
age-——In 1901, Wilson” noté 
the importance of the differential 
count, stating that 80-85 per cent 
polymorphonuclear cells with 
an increase in total white blood 
cells was suspiciously high, and 
over gO per cent. was still more 
indicative of a process, usually 
suggestive of pus. However 
was Sondern ** who first put forth 
the rather revolutionary idea that 
the degree of leucocytosis indi- 
cates the amount of body resist 
ance and the degree of poly 
nucleosis indicates the severity of 
the inflammatory process, While 
the most important point both 
in the diagnosis and prognosis is 
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the relationship between these two. oe 





Sondern’s ideas were applied clini- 
cally by Gibson ** on a series of 
cases, with the conclusion that “ the 
differential blood count and _ its 
relation to the total leucocytosis is 
to-day the most valuable diagnostic 
and prognostic aid in acute surgical 
diseases that is furnished by any 
method of blood examination.” 

3. Leucocyte Charts—In his 





application of Sondern’s principles 25vee 
Gibson ** devised a “ standard 
chart,” on which he could portray 
the relationship of leucocytosis and 
polynucleosis. He takes as the nor- 
mal extreme white count 10,000 
and the normal extreme polymor- 
phonuclear percentage as 75. The 
total white count is charted on the 
left side of the chart and the per- 


centage of polymorphonuclears on 








the right side, with a rise of one ¢eeee 
per cent. in polymorphonuclears 
with each increase in the total white 
count of 1000 cells. Hence 10,000 
is connected with 75 per cent. by a 
horizontal line, 15,000 with 80 per 
cent., 20,000 with 85 per cent., etc. 
With a pr yportional increasein these 
two factors,a horizontal line results; 
with a low total white count and 
a high percentage of polymorpho- 
nuclears, a rising line; and with a “°°? 
high total count and low percentage 
of polymorphonuclears, a falling 
line. Hence applying Sondern’s 
principle, a rising line means a 
relatively poorer body resistance 
with a more severe inflammatory 
condition, and hence a more 
guarded prognosis. And conversely 
a falling line portrays a propor- 


tiona’ good resistance with a less 











: Tae 10000 
severe infection, and so a better 

‘ Fic. 2 
prognosis. 
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Fic. 3.—Pathological groups. Resistance line in 309 


cases of acute appendicitis. 
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Following Gibson, several 
writers have proposed methods 
graphically expressing this relati 
ship. Wilson,” in 1908, and 
Lampe,** in 1911, used a modified 
chart on which they could chart the 
daily total leucocyte count and the 
percentage of polymorphonuclears 
separately, using the same stand 
ards of normal as Gibson, and on 
a given day the two lines to be 
the “ re- 





connected by a third line 
sistance line.” Coons and Bratton ** 
suggested a chart on Gibson’s plan, 
beginning with the same normals of 
10,000 and 75 per cent., but mathe- 
matically figured out on the prin 
ciple that the polymorphonuclears 
are affected in acute septic proc- 
esses and that other cells remain 
approximately normal throughout 
if resistance is good. 
with a total white count of 10,000, 
75 per cent. are polymorphonu 
clears, then with 20,000 leucocytes, 
87.5 per cent. would be polymor 
phonuclears; with 30,000, 91.6 per 
cent. would be polymorphonuclears, 
etc. Watters** has suggested a 
modified Wilson chart which charts 
separately the neutrophile percent 
age and the total leucocyte count in 
the same vertical plane, and the 
patient’s condition is judged by the 
relation of these lines to each other. 
The most recent attempt to picture 
this relationship graphically 
been made by Walker,”” who by a 
simple formula figures out the dis- 
proportion as it would be shown on 
Gibson’s chart, and then 
this disproportion figure from day 
to day. 

The present writers have used 
in the analysis of this series the 
original Gibson chart, realizing that 
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while it has faults, they are perhaps Joese 





less than any of the others. We 
believe Walker’s index to be very 
valuable, but in a large active ser- 
vice where often only one pre- 
operative and perhaps one or two 
or even no post-operative blood 
counts are made, it is not as useful 
as that suggested by Gibson. 

4. Leucocyte-polymorphonuclear 


Relationship.—Sondern’s ideas and 
45000 





Gibson’s first clinical results have 
been verified by many workers and 
especially as applied to appen- 
dicitis. Wilson * and Fowler,”* in 
1908, were among the earliest to 
confirm the original findings. They 
agree that the degree of leucocy- 
tosis alone is too variable to rely 
upon; the percentage of poly- 
morphonuclears is a very important 
signal, but the most helpful diag- 


APPENDICITIS 
ISS 
— 
o “al opitis — 
is —_— 
Pe ee 





nostic and prognostic point is the #4 
relationship of these two. This 
view is held also by Coons and 
Bratton,** Lampe,** Watters,”* and 
more recently by Hewitt,” 
Walker,”” Greeley,*° and Rice.™ 
Gibson ** again in 1919 verified his 
former findings; the results are 
given below. Contrasted to this 
view, Noehren ** and Pease ** and 
more recently, Jones and Brown," 
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believe the percentage of poly- “eo 
morphonuclears the most valuable 
sign. The former two workers hold 
that the number of exceptions to the 
relative disproportion is so great, 
that its practical value in determin- 
ing immediate operation is very 
small. Jones and Brown hold it as 
reliable prognostic guide. Gibson’s*? 
summary for 705 cases of appendi- 
citis appeared in Trans. Int. Surg. 





Cong., Paris, 1920. The data ofthis ee 


remarkably large series follow: “me 
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{| Total cases Recovered Died 
705 cases 675 cases 30 Cases 
Average leucocytosis ........... 18,000 18,000 18,000 
Average polymorphonuclears .... 84% 84% 86% 
Average disproportion .......... Plus 1 Plus 1 Plus 3 
Recovered—675 cases 
Average Average Average 
leucocytosis polymorphonuclears disproporti 
Male (438 cases) ..............: 18,000 84% Plus 1 
ee CMP GRRE) once ccccccccs 18,000 83% Horizontal 
Age: 
Over twenty (384 cases) ... 17,000 83% Plus 1 
Under twenty (291 cases) .. 19,000 84% Horizontal 
Time: 
More than 3 wks. in hospital 
CS ee 20,000 84% Minus 1 
Temperature—102° or more (287 
STEERS ahbbs ce ckceccoecs 18,000 82% Minus 1 
Condition of appendix : 
Distended, etc., with no per- 
foration (360 cases) ...... 17,000 82% Horizont 
Gangrenous, perforated, etc. 
Bele ee 19,000 86% Plus 2 
Localized peritonitis or abscess 
20,000 84% Minus | 
General peritonitis (33) .... 19,000 85% Plus 1 
Drainage : 
Closed (288 cases) ......... 16,000 82% Plus 1 
tL. cccceedecces 18,000 84% Plus 1 
MED ccesdtékecs cece 20,000 85% Horizontal 
Died—30 cases 
Average Average Average 
leucocytosis polymorphonuclears disproportior 
Male (16 cases) .............+... 18,000 87% Plus 4 
Female (14 cases) .............. 18,000 85% Plus 2 
" Age: 
i Over twenty (19 cases) .... 19,000 89% Plus 5 
i Under twenty (11 cases) .... 17,000 81% Minus 1 
Time: 
' More than three weeks in hos- 
i ££.) | EE 23,000 86% Minus 2 
i | Temperature—102° or more (18 
EE EEE ee 19,000 88% Plus 4 
Hi Condition of appendix : 
: Distended, not perforated (1 
| CL Eas wehedes és 00 0.0 23,000 93% Plus 5 
Gangrenous, perforated, (7 
CO EE ae 16,000 86% Plus 5 
Localized peritonitis or abscess 
Se 4 18,000 85% Plus 2 
General peritonitis (11 cases). 19,000 86% Plus 2 


Drainage: 
Closed (none) 
es 23,000 93% Plus 5 
Large (20 cases) ........... 18,000 86% Plus 3 
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III]. THe PreEsENT WorK.— Jeove 
All data in this series was taken 
directly from the case histories. 
The blood counts were made, as a 
rule, by the junior interne on the 
service. Care was used to select 
only cases which had been in good 
health previous to the attack of 
appendicitis. 

In the analysis of our series, as 
well as the literature, we constantly 
refer to the term disproportion, #*"” 
expressing it in a minus or plus 
figure. We refer to the dispropor- 
tion between the leucocytosis and 
the polynucleosis. We have fol- 
lowed Gibson’s example, using 1000 
cells as a unit. When there are 
10,000 leucocytes with 75 per cent. 
polymorphonuclears, there is a nor 
mal proportion or no disproportion, 
and these two figures are connected 
on the chart by a horizontal line, ©#9¢ 
On the other hand. with 11.000 
leucocytes and 75 per cent. poly- 
morphonuclears, there is a dispro- 
portion of minus one, and a falling 
line connects the two figures. With 
10,000 leucocytes, and 76 per cent. 
polymorphonuclears (the normal 
proportion for 11,000 white cells), 
there is a disproportion of a plus 
one, with a rising line. For the 
sake of accuracy in this work, we 
have analyzed our cases to 0.1 of 
a unit, although we realize this is 
probably not practical in routine 
work for individual cases, nor is 
it necessary. 

I. Sex and the Resistance 
Line.—It is of interest to note in 
passing that 62 per cent. of our 
series of 209 acute cases were 
males. Maylord** found 51 per 
cent. males in 1000 cases; Deaver “0m 
Fic 


and Ravdin,*’ 52 per cent. in 500 
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cases ; Gibson,** 65 per cent. in 705 cases; Sonnenburg,** 67 per cent. in 1000 
cases ; Roux,** 53 per cent. in 670 cases; Barbier,** 76 per cent. in 616 cases; 
LaRoque * alone reports a predominance of females in 400 cases. In our 
series, the resistance line for the males is plus 2.5, and for the females plus 
2.4. In Gibson’s ** series, the males are plus 1, and the females chart a hori 
zontal line. From these figures the females show a slightly better resistance, 
but we feel that the difference is so slight that it is without significance. 


Males ...... 192 cases W. B. C. 17,407 Polys. 84.9% Dispro. plus 2.5 
Females .... 117 cases W. B.C. 16,378 Polys. 83.7% Dispro. plus 2.4 

2. Age and the Resistance Line.—The general principle that the younge: 
the individual the better his resistance is well illustrated in this series. It 
will be noted from the table below and Fig. 1, that the most favorable 
resistance is offered in the first decade, and gradually becomes less favorable 
with progressing age. The resistance line gradually changes from a slightly 
rising line (a disproportion of plus 1.3) in the first decade to a steeply rising 
line in the sixth decade (a disproportion of plus 7.8). 


Age aan wee Detiy. Det edu. Disproportior 
O- 9 25 19,604 85.9 Plus 1.3 
10-19 113 18,298 84.5 Plus 1.2 
20-29 76 16,631 84.5 Plus 2.9 
30-39 48 15,303 84.8 Plus 4.5 
40-49 29 13,659 83.5 Plus 4.9 
50-59 13 15,115 84.7 Plus 4.6 
60 and over 5 10,266 83.0 Plus 7.8 


In Gibson’s ** series of 384 cases over twenty years, there was an aver 
age disproportion of plus one, while in 291 cases under twenty, the average 
disproportion is charted as a horizontal line. Sondern** holds that children 
gave unreliable counts because their polymorphonuclear percentage is a 
greater variable quantity. Wilson * also noted that more exceptions are found 
in children. Our series shows quite definitely that the best resistance is 
offered under twenty years of age, and the resistance becomes progressivly 
less as the age increases. 

3. Temperature and the Resistance Line-—The temperature used in this 
analysis was the admitting temperature. The resistance line compares rough; 
with the temperature in that it changes from a plus 2.1 for temperatur: 
between 98° and 99°, to plus 10.5 for cases over 105.° There is a slight 
variance under 101°, but above this point the disproportion figure stead 
ily rises. 


Temperature Cases W.B.C. Polys. Per cent. Disproportion 
98- 98.9 15 13,686 80.7 Plus 2.1 
99- 99.9 42 15,230 81.9 Plus 1.7 
100-100.9 73 15,836 84.0 Plus 3.2 

IOI—I01.9 84 18,990 85.9 Plus 2.0 

102-102.9 60 17,582 85.0 Plus 2.5 
103-103.9 20 16,585 87.2 Pius 5.5 

104-104.9 13 17,300 88.5 Plus 6.2 

105 and over 2 17,000 92.5 Plus 10.5 
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Greenough * stated that in a series of cases, the degree of leucocytosis 
corresponded roughly with the degree of temperature, but individual cases 
vary greatly, although he gives no data. On the other hand, Mitchell * 
feels that the relation of the temperature to the leucocytosis does not seem 
to give reliable information, as cases are seen with grave clinical symptoms 
and high blood counts with little or no temperature. Gibson ** found in 287 
cases which had a temperature of 102° or more, an average white count -of 


18,000 and 82 per cent. polymorphonuclears, a disproportion of minus 1.0. 
We find in our series, as can be seen in the above figures, a steadily increasing 


polymorphonuclear percentage, while the total white count remains approxi- 


mately stationary after 101°. Attention is called to the rising disproportion 
figure, shown graphically in Fig. 2. 
4. The Pathological Process and the Resistance Line—In an effort to 


establish a relationship between the pathological process and the blo« d p ture, 


we have classified our cases in a classification modified from that used 


Fowler,”* as follows: 


A. Non-perforated (without pus). 
1. Inflamed 
2. Gangrenous. 
B. Gangrenous with perforation 
1. Local peritonitis with abscess, pus limited by its position or adhes 
2. Spreadit peritonitis, limited to the right lower quadrant, or to the 
lower abdomen. 
3. Diffuse general peritonitis. 
And in a further effort to establish the above-mentioned relationship, we have 
grouped and analyzed 1945 cases recorded in the literature. 


; 


In the analysis of our series, there is a very gradual increasing dispropor- 


4 
. 


tion (with the exception of the spreading peritonitis group) from plu 
in the simple inflamed cases, to plus 8.8 in the general peritonitis group. This 


is graphically shown in Fig. 3. The analysis of the thirteen deaths occurrin 


FQ 


in this series shows a rising line of plus 6.0 (note Fig. 6). 


Class Cases W.B.C. Poly Per cent. Dispr 
Inflamed ; jan 2 16,703 83.6 Plus 1.9 
Gangrenous ...... ih 18,100 85.6 Plus 2.4 
Ore clita a 16,704 84.7 Plus 3 
Spreading peritonitis .... 26 17,584 83.3 Plus 0.8 
General peritonitis 1” 2a 13,223 87.0 Plus 8.8 

OU sass ~e as ee 16,921 84.3 Plus 2.4 


We believe these figures, and more graphically the chart (3), show in gen- 
eral, a better resistance and consequently prognosis in the less severe patho- 
logical processes, while a more nearly horizontal line or rising line indicates 
a more severe process. 

Detailed analysis of our series may be noted on the table; salient points 
might be mentioned: 

(a) Inflamed group: 138 cases, with an average leucocyte count of 
16,703, with extremes in individual cases from 5900 to 42,000; an average 
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Fic. 6.—Deaths. 


acute appendicitis. 


Resistance line in 13 cases of 


924 


959, polymorphonuclear percentage 


83.6, with extremes from 50 
cent. to 98 per cent.. The ave 
disproportion is plus 1.9. 

(b) Gangrenous non-per! 


Ui 


ated group: 65 cases, with the 


highest average leucocyte count 
any group, 18,100, with extrer 
in individual cases from 8000 
40,000; an average polynucle 
of 85.6, extremes from 66 
cent. to 96 per cent. An aver 
disproportion of plus 2.4. 


(c) Abscess group: 65 cas 


average leucocytosis of 16,794, 


with individual extremes f1 
5000 to 30,000, the former lx 
a large localized abscess; an a‘ 
age polynucleosis of 84.7, wit! 


extremes from 68 per cent. to 98 


per cent.; and a disproportion 
plus 3.0. 
(d) Spreading peritonit 


group: 26 cases, average leucocyte 


count 17,584, with extremes f1 
6800 to 35,200; the lowest aver 
age polymorphonuclear percent 
age of any group, 83.3 per cet 
with extremes from 68 per cent 
to 98 per cent.; and the low: 
disproportion of any group 

0.8. It is of interest to note tl 
this group, possibly because it 
most poorly defined, should 
sent a polymorphonuclear percent 


age indicative of the least severe 


process, while pathologically 
operation, the process is four 
more severe, as a rule, than 


of the above three groups. We 


can not offer a satisfactory expla 


nation for this apparent discrep- 


ancy. Stahl has emphasized tha 
it is not the presence of pus tha 
modifies the cell count, but the 
consequences of the presence 


tT 
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of 
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pus. It would appear that in this condition, the spreading of the process ovet 
an increased territory must be less intensified than in the case of a wel 
developed, though localized abscess. 

(e) General peritonitis group: 15 cases, average leucocyte count of 
13,223, with extremes from 6500 to 20,000, the lowest average leucocyte 
count ; an average polynucleosis of 87.0 per cent., with extremes from & 
cent. to 90 per cent., the highest average polymorphonuclear percentage. The 
disproportion of plus 8.8 is much the highest of any group. Attent 
called here to the poor resistance as indicated by the total white count 
the severity of the process as indicated by the percentage of polymorpho 
nuclears. Other writers have called attention to this picture, supposing tha 


he rapid spreading of the condition 
eo DIFFERENTIAL COUNT 





literally overcomes the body’s resistance, 








with this blood pi ture resulting. TOTAL PER CENT 
f . , LEUCOCYTOSIG POLYNUCLEARS 
Ss. Post-operatiz Course and the 
» rs ERS © 35000 100 
Resistance Line —While data were col- 7 


lected on the post-operative course, 39000 95 
complications, type and amount of 
drainage, and post-operative blood 25000 90 
counts, we did not establish a definite 
relationship between the blood findings 20000 85 


pre-operative and the post-operative 


th Meleney ® that 15000 80 
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course. We agree W 


infection and contamination have noth- 
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ing to do with the tial rise, though 
they will of course maintain the count 
above normal. 

6. Lymphocytes and the Resistance Line—No special attention has be 
paid in this series to the total lymphocytes, but the work of Holmes,‘ 
Williams,** Mehrtens,** and recently Jones and Brown,®* indicates the lymph 


cytes are worthy of consideration. The last named investigators hold th: 
total lymphocyte count as a very reliable index of the patient’s state 
resistance, and closely parallels Walker’s index. 

7. The Infecting Organism and the Resistance Line—In those cases 


where an organism could be cultured directly from the pathological condition 


found, we have collected the data on these cases. Farr ** has recentl, 
lected the data on the infecting organisms with reference to the wou 
healing, and type of organisms. We have found 64 cases in which the 


organism was definitely cultured. 


Organism Case W.B.C Poly Per cent Disprot 


B. coli communis —— 18,308 87.6 Plus 4.3 
Gram-neg. bacillus of colon 
group ..... cae 17,920 85.3 Plus 2.4 
B. proteus .... jee 16,860 85.2 Plus 2.4 
Staphylococcus aureus .... 3 13,600 &5.6 Plus 7. 
B. lactis aerogenes palecnél 13,500 80.0 Plus 
925 








i ctaines doer 





RSS 


ne 








MENNINGER AND HEIM 


Also one case of each of the following: B. pyocyaneus, staphylococcus albus, 
streptococcus hemolyticus, and a non-hemolytic streptococcus. A large num- 
ber of cases of mixed infections were also collected, but because of difficulty in 
an interpretation of such cases, we have omitted them. We feel that not a 
great deal of significance should be attached to the above findings, since one 
strain of the same organism may be much more virulent than another strain, 
and hence be the cause of a more severe reaction. It is interesting to note that 
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Fic. 8.—Average leucocyte and polymorphonuclear counts in 1945 cases trom the litcrature. 


the Gram-negative bacillus of the colon group is associated with the best 
resistance and staphylococcus aureus with the highest disproportion. 

IV. Cases FROM THE LITERATURE.—An attempt has been made by the 
writers to group the cases in the literature where the investigator has given 
his data. With the exception of Gibson,** every writer has classified his 
cases only on the pathological findings of the appendix at operation. We 
have included the data given by Fowler * on 278 cases, Noehren ** on 69 
cases, Pease ** on 300 cases, Coons and Bratton *° on 184 cases, Hewitt *° on 
100 cases, Gibson ** on 705 cases, and our own series of 309 cases, a total 
of 1945 cases. Even in this list complete data have not been given in all 
cases, and the present writers have taken the liberty to compute the average 
leucocyte count and the percentage of polymorphonuclears in the cases of 
Noehren and Coons and Bratton, from the data given by these authors. 
Because there was some variance in the classification of cases by the various 
writers, an all-inclusive classification has been used (note Fig. 8), although 
attention has been paid only to the larger groups—inflamed, gangrenous, 
abscess, spreading peritonitis, and general peritonitis. 
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The analysis of the cases in the literature as a group, in general, supports 
the findings in our own series, in that the relatively poorer resistance is asso- 
ciated with the more severe process. This is graphically shown on Fig. 4 
While there is a general increase in both the total leucocyte count and the 
percentage of polymorphonuclears, the disproportion of plus 0.2 for the 
inflamed group is raised to plus 0.3 in the general peritonitis group. On 
closer analysis of the latter group, if the exceptionally high averages of 
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Fowler are omitted, the remaining 152 cases show a disproportion of plus 
3.1. The findings of Fowler in the cases of spreading peritonitis and general 
peritonitis are much higher general averages than found by any other worker 
reported, while the average leucocytosis in general peritonitis noted by the 
present writers is much lower than noted by any other workers. 


Pathological Number verage Average Dénernmert 
group of cases W B.C poly. Per cent. — 
0 eee se 2,298 68.9 Minus 8.3 
OS aa . 677 16,465 81.6 Plus 0.2 
Gangrenous ..... ae See 18,510 85.1 Plus 1.6 
Abscess ..... Ses ... 401 19,504 86.0 Plus 1.5 
Spreading peritonitis ... 205 21,520 87.3 Plus 0.8 
General peritonitis ..... 190 22,480 87.7 Plus 0.3 


If the exceptionally high figures of Fowler are omitted from the last two groups, 
the averages are much changed: 

Spreading peritonitis ... 158 20,270 87.0 Plus 1.8 

General peritonitis ..... 152 19,980 88.0 Plus 3.1 
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V. Summary.—1. Sex: Sixty-two per cent. of our series of 209 cases 
of acute appendicitis were males; the females showed a resistance of plus 
2.4 and the males plus 2.5; Gibson’s series parallels these figures. 

2. Age: There is a steadily rising disproportion from the first decade 
to the sixth decade, from plus 1.3 to plus 7.8, so that the resistance line changes 
from a slightly rising line to a steeply rising line. 

3. Temperature: The disproportion index varies to a slight degree under 
101°, but from this point steadily increases with the temperature to a plus 
10.5 at or over 105°. 

4. Pathological process: A general classification for the process found at 
operation has been used, and cases classified as inflamed, gangrenous, abscess, 
spreading peritonitis, and general peritonitis. The general trend of the 
resistance line is to change from a slightly rising line (plus 1.9) in inflamed 
cases to a very steeply rising line (plus 8.8) in general peritonitis cases. The 
one exception is the series of spreading peritonitis which shows the most 
nearly horizontal line. 

5. Post-operative course: No definite relationship was established between 
the course post-operative and the pre-operative blood picture. 

6. Lymphocytes: No attempt was made to study the lymphocyte count, 
though attention has been called to its value by other workers. 

7. Infective organism: Data presented on 64 cases where the infecting 
organism was cultured, show the staphylococcus aureus associated with the 
highest disproportion (plus 7.0). 

8. Literature cases: 1945 cases have been grouped and analyzed on the 
pathological findings at operation. We find a gradual rise in the disproportior 
from minus 8.3 for the chronic cases to plus 0.3 for the general peritoniti 
cases. With the omission of one worker’s figures, the results given by six 
other workers show a disproportion for the general peritonitis of plus 3.1. 

VI. Conc.usions.—1. SEx: Females show a slightly better resistance 
than males, but the difference is so slight, that we do not give it weight. 

2. Age: The younger the patient, the better is his resistance. This fact, 
which is generally regarded as an axiom, is here supported by actual findings, 
and has been found to hold for all ages. 

3. Temperature: The temperature, as shown in a series of cases, is propor- 
tional to the polynucleosis and to the resistance index, although it shows slight 
variation under I01°. 

4. Pathological process: The best resistance is offered by the individual 
against the less severe pathological process. With an extensive process, the 
body resistance is overwhelmed. 

5. Infective organism: The type of organism very probably plays a réle 
in the severity of the inflammatory process and consequently in the resistance 
index, but because of varying degrees of virulence of different strains of the 
same organism, definite conclusions can not be drawn from the data 
here presented. 
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LATE RECURRENCE AFTER RADICAL OPERATION 
FOR CARCINOMA OF THE BREAST* 
By Greorce Wootsey, M.D. 
or New York, N.Y 


In JUNE, 1921, three patients on whom I had done a radical ope 


for carcinoma of the breast 12 to 16 years previously, came to m<¢ 

of the recurrence of the growth, or the fear of it. A few months lat 
saw in consultation and operated for recurrence a patient who had | 
carcinoma of the breast removed 11 years before at St. Vincent’s Hospit 

Two of these, presenting themselves 12 and 11 years after the 
operation, had local recurrence. ‘The latter case had also a carcino1 
the opposite breast. One patient had carcinoma of the opposite breast wit! 
recurrence in the breast operated on 16 years before. The fourth 
also operated 16 years before, had no recurrence and no tumor of tl 
breast, but came to the hospital because of symptoms suggesting a 
abdominal metastasis. Thorough examination, including X-ray 
evidence of such a growth, her symptoms cleared up and she was dis 
from the hospital. In these patients 11 to 16 years had passed betwee: 
primary and secondary Operations, hence the time after operation when wi 
call a patient cured is indefinitely prolonged. 

Recurrence, after radical operation for carcinoma of the breast 
rule and not the exception. ‘The statistics of seven German Clinics 
by Ransohoff,’ showed that 58 per cent. of the cases operated recurred 
or in the axillary or supraclavicular glands. Of these 22 per cent. 
after the third year. 

The statistics of the results after operation for carcinoma of the 
vary to some extent, according to the percentage of all cases that are he 
from, the proportion of gland-free cases and the operator’s willingne 
operate on advanced cases. They have improved in recent years, but 
as much as one would expect, with the improvement of the technic and 
use of the X-ray, because more of the advanced cases, in which recur: 
is more frequent, are operated on. 

Among cases operated by a number of British surgeons, G. P. M 
found a six-year cure in 39.8 per cent. of all cases and 62.9 per cent 
gland-free cases. 

Sistrunk * found 36.7 per cent. of all cases alive 7 five to eight years 
operation and 64 per cent. of gland-free cases. This shows that Sistrur 
series contained more gland-infected cases, and exemplifies the inaccura 
comparing statistics. 

* Read before the New York Surgical Society, October 22, 1924. 

7 Nine had recurrence. 
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enlarged. No supraclavicular glands are palpable. There is an ulceration, 2 
in or near the scar of the right breast and several small hard nodules around t! 
On April 14, 1922, I did a radical operation on the left breast and axill 
Stewart's incision. She was referred to Memorial Hospital for X-ray and radiun 
ment. Twelve treatments by X-ray and one by radium were given from Jul 
October 23, 1922. In November, 1922 there was no evidence of disease, exce] 
small areas, scabbed over, but an X-ray plate shows evidence of metastases 
uh 


In April, 1923, several small nodules in the skin of the right chest, whicl 


treated by the insertion of bare radium tubes, had disappeared, leaving one 


1 


ulcers. No other evidence of local recurrence 

In June, 1923, a node, 2 by 2 cm., was noticed in the right supraclavi 
which was rayed. Again in September, 1923 one or two small recurrent 
noticed in the scar of the right breast. About the end of October, 1923, 
diminished breathing were noted in the lower part of the right chest and enl 
were felt in the right axilla. She was evidently not doing well and three day 
quarts of a blood-tinged fluid were aspirated from the right chest An X 
taken a day or two later, showed thickened pleura, peribronchial infiltration 
at the right base. She died in November, 1923 

Case III.—Mrs. K. C., fifty-eight years, entered Bellevue Hospital, Jun 
Following a radical operation for carcinoma of the right breast, which I did in |] 

) 


sixteen years before, she had had no trouble until three weeks before whet 


1 


bleeding from the left nipple, without any change in the size or consistency 
One miscarriage twenty years ago, no children, menopause nine years ag« 
the size of a quarter of a dollar, around 


ing the left nipple. The surface was ulcerated, with a sloughy base. T1 


tion there was a hard indurated mass, 
movable. No nodes were palpable in the axilla. 

After operation by another surgeon on the second surgical division, 
infection of the wound and an absce was opened and drained. Her resistan 
she became septic and died, a little over a month after operation. Microscoy 
showed adenocarcinoma. Axillary nodes showed no involvement 

Case I\ Mrs. M. R., sixty-three years old, entered Bellevue Hospit 
She showed the scar of a radical operation for carcinoma of the bre 
done at the Presbyterian Hospital, sixteen years before. Since then she | 
operation and a cholecystectomy, respectively six and five years ago 
plained of abdominal pain, gas, vomiting, loss of appetite and headache, an X 
ition was negative, the symptoms cleared up under treatment and the susy 
ibdominal metastasis were not confirmed 


We may consider the questions raised by the cases reported 


other similar cases, as they relate to (1) local and regional recurrence 


the development of cancer in the other breast. 


(1) One striking feature of the two cases of local recurrence re] 
was the persistence or virulence of the recurrence, when once 
\nother, and perhaps a more correct, way of describing it is that the 
showed a lowered resistance. Is this lowered resistance a general proce 


diminution of cellular differentiation and hvalinization, which Mac‘ 


thinks promotes post-operative longevity, or is it due to a local weaker 


absorption of the encapsulation of the tumor cells: 
\t a meeting of the American Surgical Association in 1907, a1 


1 1 
] | 


1922, this subject of late recurrence was quite fully reported an 
In 1907, Ransohoff ' reported 37 recurrences developing seven vea 
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occurrence of cancer in the other breast, it might seem at first sight that 
there was an independent new growth. 

E. S. Judd * states that the opposite breast is involved in 10'to 12 pet 
of late cases. Hubbard’ also says that secondary growth in the opy 
breast occurs in a little over 9g per cent. These figures are far abo 
normal incidence of breast cancer at the cancer age. A. R. Kilgore 
studying the incidence of cancer in the second breast after radical oper 
examined 1100 histories, in 659 of which the result for three years or 
was known. In this series both breasts were involved 37 times. Both bri 
were involved when the patient presented herself in 13 cases, but in 
of them the history suggested that cancer originated in one breast 
metastasized to the other, rather than that it occurred simultaneous! 
independently in each breast. Cancer rarely arises simultaneously i1 
breasts, but the tumor in one precedes that in the other in its origin 
development. Kilgore found that if a patient, who has had one 
removed for cancer, survives five years, she is from three to fou 
more likely to develop cancer in the second breast than a normal womat 
same age in either of her breasts. 

This again shows that there is something more than the normal 
of a second independent new growth. 

How does the cancer reach the opposite breast? Bianchetti '* gives 
possible paths. Metastasis, or emboli, in (1) the blood or (2) the ly: 
(3) Contiguity. (4) Permeation. As E. S. Judd* says, “ Emboli 
necessarily an impartial process in which all organs are liable, but cat 
by no means impartial.” 

Some of the lymphatics which emerge from the breast cross th 
and join those of the opposite breast and even pass to the opposite a 
Thus Moschcowitz** reports a recurrence of cancer in the opposite 
14 years after amputation of the breast. In a permeation of the lymp! 
which anastomose with those of the amputated breast we have an explat 
of the involvement of the second breast. This permeation may be stimu 
into activity, resulting in the formation of a cancer in the second brea 
various stimuli, soon after the development of the first cancer or at a 
period, up to 25 years or more. This stimulation of the latent perm: 
lymphatics is best illustrated by pregnancy, and is brought out in a pape 
H. H. Trout.** Only 31 of his 173 cases were under forty years of age 
of the 29 of these that were traced, only 2 had become pregnant, but 
developed cancer in the remaining breast. Of the 106 patients over 
years, who were traced, only 9 developed cancer in the remaining breast 
a result of a questionnaire, answered by 46 surgeons, only 15 instances w 
reported where pregnancy occurred after removal of one breast for carci 
Thirteen out of these 15 developed carcinoma in the remaining breast 
12 of them died very promptly, as cancer of the breast, associated w 
pregnancy, is apt to be rapidly fatal. The interval between the first operat 
and the recurrence with pregnancy varied from two to ten years. 
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Early radical operation, before the glands are involved, is still the 

, > 
treatment, gives the best late results and avoids most cases of recurrence 
The X-ray, with or without operation, is the best treatment ‘of re 


cases and one of the best means of preventing post-operative recurre1 
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rhage into the lumen from the mucosa. Infection from the technic and 


leakage are the most frequent causes of failure. From the number 


articles constantly appearing, offering as many modifications, it is evident 
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a new technic which is simple, aseptic and at the same time preserving a1 
lumen, is worth while reporting. 
The most frequent causes of death following this operation are 


(1) peritonitis, due to infection, directly from the technic or indirectly 


leakage; and (2) secondary obstruction, due to the use of internal appliat 
or a suture technic which inverts too large a rim of intestinal tissue. 

The operation I wish to present has been developed with the prim 
thought of obtaining, with a suture, an ample lumen under as nearly an asept 
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technic as possible, realizing that perfect asepsis 1s an impossibility whet 


the lumen of the intestinal canal is opened or penetrated; perfect asepst 
be appreciated and differentiated. I have gra 


practical asepsis must 
thes 


evolved this operation, independently, during the past ten years 


Its 


experimental surgery upon dogs and operations upon man. 
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features, with me, have been its ease and rapidity of application, its ré 


and its resulting large lumen, due to a 


high degree of asepsis 


rim of intestinal tissue remaining within. It is performed with a singl 
of continuous Lembert suturt f silk on a fine curved needle , which 

all the coats but the mucosa; a technic I have found, when this singl 
is properly applied, is all that is necessary. The intestinal mucosa wi 
bleed when not sutured, if reviously crushed and cut with a 











TRANSACTIONS 


OF THE 


NEW YORK SURGICAL SOCIETY 
Stated Meeting Held October 8, 1024 


The President, Dk. EUGENE H. Poot, in the Chair 


TRANSPLANTATION OF TOE FOR CONGENITAL ABSENCE O 


Dr. Harotp Nevunor presented a child, now nine vears old, wl 
seven years of age was admitted to Mount Sinai Hospital in July, 192 
plaining of deformity of both hands, dating from birth. Except 
deformities she was a healthy child. On the right hand the thumb, fourt 
fifth fingers are normal, the terminal phalanx of the index finge1 


and practically the entire middle finger. The left hand showed fus« 
of the last three fingers, a normal index finger with constricting 
a stump of athumb. In order to test the quality of repair and to sey 


stumps a plastic operation was done on the fused fingers of the left 
The tissues healed very kindly. 

The plans for transplanting the second toe for the absent midd 
of the right hand were then made. By trying various positions it w 
that the most advantageous position was obtained by approximating t! 
hand to the left foot, hence several days prior to operation a plaster 
casing was made with the child in that position in order to hol 
after operation. 

August 1, 1922, the first stage of the operation was carried 
finger stump was first prepared. A flap with its base on the ulnar 
stump was turned down, the bone which was cartilaginous in consistet 
exposed and its end freshened, the flexor and extensor tendons wet 
The preparation of the toe was as follows: The web between tl 
second toe was divided, the incisions extending well up on the d 
sole of the foot. To obtain length, it was decided to use part of the 1 
One and a half cm. of that bone was exposed and the flexor and the « 
tendons were divided at this level. All the tissues on the outer sic 
toe were left intact as it was hoped that the blood supply would be furt 
from this side. The skin on the opposite side was undermined slig! 
provide for suturing to the skin of the finger, the metatarsal was divid 
a point about 1% cm. from its distal end. The hand was now broug! 
to the foot, the fingers interlaced with the toes, the flexor and extensor 
of the finger were united with those of the toe with silk sutures, on 
suture was used through the bones to approximate them, the skin edg 
with horsehair. The child was placed in the plaster casing and the 
further maintained by reénforcing with adhesive plaster strips. In het 
tion from the anzsthetic the child struggled, and when on the third 
wound was inspected, there was found some separation of the sl 
These were again approximated and held by means of adhesive plastet 

About twenty-one days later the second stage of the operation was 
pleted. Incisions were made extending well up on the dorsum 
of the foot between the second and third toes. In the manipulatior 
detaching the toe it was believed that the extensor tendon suture 
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allowed to close and there was a return of foul sputum with cough, and fi 
hemoptyses. The patient was discharged, to be treated by bronchoscopy 

After her discharge she felt well for a short time, but after four mont 
was readmitted with her old complaint. On this admission the X 
examination seemed to show involvement of the lower lobe. Therefor 
exploratory thoracotomy was done, entering the chest by a long resectio1 
the seventh rib. With the exception of one adhesion of the lower lobe 
the diaphragm nothing pathological was noted. The chest was closed wit! 
drainage. A few weeks later she was discharged to return for further 
cedures on the upper lobe. 

Her fourth admission was six weeks later. At this time the X-ray show 
involvement of the upper and middle lobes with several small cavities 
middle lobe. Bronchoscopy again showed that most of the pus came 
the middle lobe bronchus. 

Operation was again undertaken at the site of the first operation. It w 
begun in local anesthesia, but when it was found that a very extensive 


dure would have to be carried out, general anesthesia was given. Th 
scar was excised and further sections of the second and third ribs rem 
Aspirations were without result. It was then felt that the lesion was 
the hilum and in order to properly expose this portion of the lung the up; 

and the middle lobes had to be mobilized. This was accomplished ext | 
pleurally, gradually working around posteriorly and above the apex | 
the hilum was exposed aspiration revealed 5 c.c. of foul pus, a rather lar 
amount than was to be expected, and a large bronchiectatic cavity was entet 


and drained. As an additional measure packings were so placed ext 
pleurally that the mobilized lobes were compressed, with the idea 
additional aid in overcoming the infection. The post-operative course w 


stormy with signs of a pneumonia in the opposite lung. On the twentiet | 

the patient was discharged with the packings and drain in place 

time the purulent sputum had entirely ceased, there was but slight coug 

and no fever. | 
The bronchial fistula that was established was maintained for eight mont! 

at which time in addition to being symptom-free the X-ray examinatior 

the chest showed the lungs practically clear. The fistula was then allow 

close. It is closed now about four months, there has been no retur: 

symptoms and the patient appears well. Clubbing of the fingers has disa; 

peared. The patient weighs as much as she did before the illness began. 

is now one year since the last operation and, in the absence of any sympto1 

referable to pulmonary suppuration in this long period, it can be assum 

that the patient will remain well. | 

| 


EXCISION OF BILATERAL PARAFFINOMA OF FACI 


Dr. Harotp Neunor presented an adult woman who, following an a 
dent which left depressed scars on both sides of her face, had paraffin inject 
seven years ago. The immediate cosmetic result was good, but somew! 
later there was migration of the paraffin and further depression of the s 
About five years ago she began to note trouble in opening her mouth. T! 
interference with function has been progressive until at the time of her admi 
sion to the hospital the teeth could be separated for a distance of only 1% 

Examination of the face showed the depression of the scars with a lum] 
deformity, the masses extending up over the malar bone and down almost 
the ramus of the jaw and deep in tiie soft tissues. The limitation of functio: 
was so extreme that only fluid nourishment could be taken. 
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SUBCLAVIAN ARTERY ANEURISM—LIGATION O 
INNOMINATI RECOVERY 
Dr. FRANK S. MATHEWS presented a man, sixty vears of age. wl 

operated on by him eight vears ago for subclavian and innominate aneu 
The patient had had syphilis twenty vears before. An aneurism 
noted for one year above the right clavicle. Pulse of two wrists equal 
sure in the two brachials 115 and 130. Right carotid pulsated strong] 
neck. The aneurism terminated abruptly at the beginning of the 
artery. It was fusiform and extended half-way up the neck, making 


turn downward beneath the scalenus muscle. At operation on divisi 


scalenus, a narrowing of the vessel was apparent with a dilation 


tinuing downward toward the innominate as far as could be fel 
pneumogastric nerve was recognized as it crosses the subclavian at a 
where the vessel was twice the size of a thumb. The thyroid axis w 
seen. Evidently the portion of the vessel chiefly dilated was the secor 
third portion of the subclavian. The operation was performed throu 
incision along the clavicle for almost its entire length. From its mid 
incision extended vertically upward. The omohvoid and most of th 
mastoid muscles were divided he clavicle was sawed in two 
middle. An inch of the inner segment was removed. Qn retracti 
ward, the region of the first rib was well exposed. A double chromic li | 
was placed on the apparently normal first portion of the axillary 
the narrow portion of vessel lying under the scalenus, between the d : 
subclavian and innominate, a strip of fascia lata was wrapped three tim 
as to practically obliterate the pulsation in the subclavian. The end | 
fascial suture were fastened with chromic gut. The ends of the divick 
icle were approximated by kangaroo tendon sutures. The patient | 
practically well and able to follow his occupation as a tailor ever sinc 
is no pulse in the right radial artery and the union in the clavicle is s| 
X-ray to be fibrous. The heart is large and there is a shadow in 
mediastinum which would indicate a dilated aorta. He has never | 
sufficient amount of anti-syphilitic treatment. 
THE INDICATIONS FOR OPERATION IN THE TREATMENT 





TUBERCULOUS CERVICAL LYMPH GLANDS 
Dr. JouN Munn HANrvorp read a paper with the above title, 
see page S355. 


} 


Doctor HANForD presented, as illustrating his paper, a woman, tw 


five years of age, single, who was first seen in the Presbyterian Hospi | 
September, 1922, with a painful swelling in the left side of her neck of | 
weeks’ duration. She had had operations for abscesses in the left 

her neck eight years and four years previously. As a child she had | 
congenital dislocation of the left hip. Two operations were done at the ! 

York Hospital, in 1914 and one in 1917. Incision and drainage was d 

each case for tuberculous abscesses of the neck. There were no tuber 


nodes present at this time. The abscesses contained about two 
thick odorless pus. Culture of this pus at the New York Hospital was 
in broth, for five days. She has been generally well except for the | 
and for a chronic otitis media on the left side with, probably, at on 
mostoiditis as evidenced by the present X-ray findings of the mastoid 
blood count has been normal; the urine, normal. Wassermann has beet 
tive. X-ray examination of the cervical region in 1922 showed evidet 
calcification indicating a probable tuberculosis. In September, 1922, 
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entire bunches of lymph-nodes, including those in localities five and six 
down the jugular vein, were removed. The technic of the procedure 
these early cases was published in the ANNALS OF SURGERY, in August, 
and pictures are there given, which show the location of the nerve and 
way of avoiding it. After the enlarged nodes have been properly ex] 
the capsule of the most prominent node is grasped in toothed forceps ; 
tion is then applied and the adherent tissues about the node are pushed 
from its capsule with curved scissors ; when some particularly adherent 


prevents blunt dissection a nip of one-sixteenth inch often liberat 


adherent muscle or lymph-node, or even vein, as the case may b Du 

this dissection the course of the nerve may be well located by finding witl 

finger the transverse process of the atlas; for the nerve, after its emerge 

from the jugular foramen, is close to this process. It then runs downw 

backward and outward until a part or all of it passes into the sternomas 

muscle. It sometimes is included by the various enlarged nodes and tl 

stitutes one of the reasons for careful blunt dissection and the sepa 

adhesions or of individual nodes as above described. After the most 

nent node, the so-called tonsillar node has been removed in this way, the net 
is usually seen for about one inch of its course. When it has thus bee | 


located, the rest of the nodes in the sub-mastoid and sub-parotid regior 
those in the internal jugular chain can be removed without likelih 
injuring the nerve. This fear of injuring the nerve reminds on 
apprehensions which formerly existed with regard to the facia’ nerve 
mastoid operation. The fear of injuring this nerve held mastoid surg | 
back for many years. However, with better anatomical knowledge, 
operations are now done in great number and the nerve is seldom injure 


A warning should also be given against injuring the eleventh nerv 


anterior border of the trapezius, a little below the middle of the neck, b 
its entrance into that muscle. At this point, the lymphatics, the brancl 
the cervical plexus and the terminal part of the eleventh nerve, li 


apposition. The lymph-nodes are frequently enlarged here and in ret 
them the nerve has sometimes been injured, and a corresponding 
disability of the trapezius has followed. In one instance, Doctor Dow | 
known such injury to follow an inch incision, which was made for the ret 
of a single lymph-node, so superficial that it was supposed to be 
ceous cyst. 

Another topic involves the effect of X-ray treatment on « 


beside the lymphatics of the neck. Much modern work is done on 
that the X-ray is harmless. But it is not harmless. Cases of sterilit 
come to the notice of the speaker, which were most unfortunate \pparent 
adequate protection by lead is not always possible; at all events, it is not alw 
obtained. Furthermore, other disturbing effects of the X-ray are somet 
very definite. For instance, one of the speaker’s patients had _ ptyali 


éxireme that the amount of saliva almost led to suffocation. In this insta 


the mental effect was so profound that at a later time the buzzing 
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operation, he began to consider the question of conservative treatment at 


went over to see Mosetig-Moorhot’s work with injections of iodoform 
ether. He found that this could be carried out successfully excepting 
very young children. All the patients who could be kept under observati 
made distinct progress. ‘They had, in addition, treatment for tuberculosis, 
for the primary focus of infection. There was always the question of ope 
tion for glands in which fluctuation could be felt. In trying to differenti 
between bovine and human tuberculosis, it was found incidentally that n 
of the pus was sterile. Operation was not done except where the skin beca: 


reddened and thinned. After evacuation of fluid in such cases, the iodofor 


treatment was instituted and at once the patients got better continuous! 


Next, Doctor Morris took up the hyperemia treatment, and this gave g 


results. He carried this out by having the patient rest the neck on 


water bag for ten or fifteen minutes and then on a bag filled with cold wate: 


alternating for an hour or more daily. This is the treatment the speaker 


depends upon chiefly to-day. Sometimes it requires time, perhaps six m 
or a year before glands cease to give trouble and not all patients will take t! 
time. In addition he gives tuberculin treatment and general treatment 
tuberculosis, climatic and nutritional. With the right sort of environment it 
unusual for any sort of operation to be required for infected neck 


in his clinic or private practice. 


Dr. SetTH M. MILLIKEN expressed himself in favor of X-ray treatment 


in these cases. If the tonsils are taken out and the glands do not subsid 


they are probably tuberculous and can be treated with the X-ray. If the 


do subside, the source of infection has been removed. 


Dr. HuGH Aucninc oss thought that one of the things it might be w 
to bring forth was that tuberculosis is a non-vascular disease. Every eff 
by whatever means it is attempted, should have a return of good nutriti 
to the tissues as an axiom. By excision of tuberculous tissue wherever it 
possible to do so without doing undue harm, well-nourished tissues 
brought in contact with well-nourished tissues and conditions made fay 


for permanent cure. This is especially true of the so-called cold absc¢ 
Dr. Enwin BEER commented on the movement now growing to tre 
these cases conservatively and referred to a recent publication in whic! 


was stated that 82 per cent. of a group of so-called tuberculous glands 


the neck had been cured by heliotherapy. Personally, he had not seen suc! 


results ; nor had he seen such results from X ray treatment as Doctor Hanft 


had called attention to this evening. How sure could one be that in the hig! 
percentage of cures reported the glands were tuberculous? There woul 
always be some doubt in such cases. Doctor Beer agreed with Do 


Mathews that the frequency of these cases has diminished in the last twent 


years and believed it to be due to the fact that many people now use pasteut 


ized, or Grade A milk, and as many of the infections are bovine infections. 1 
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CORRESPONDENCE 


INTRAVENOUS ADMINISTRATION OF UROTROPIN FOR 
POST-OPERATIVE URINE RETENTION 
Epirok ANNALS OF SURGERY: 
Sir: 

In the June number of the ANNALS or SuRGERY, Doctor Mills publish 
his most instructive and careful observations on post-operative catheterizat 
This is a subject of extreme importance and in all probability most of the 
geons have tried something to reduce its frequent use and avoid its danger 

| would like to call attention to the use of intravenous admunistrati 
of urotropin in cases of post-operative urine retention, a method that I hav 
described with other prophylactic and therapeutic indications of urotropin 
the Archiv fur klin. Chirurgie, vol. cxxv, p. 544, 1923. When urotropin 
split into formaldehyd and ammonia, this former, after being in contact 
longer period with the mucosa of the bladder, stimulates the detrusor mu 
to contract, and—due to its antagonistic innervation—the sphincter to relax 
so that the bladder empties itself. No tenesmus or even burning sensat! 
felt and among the five hundred injections that | made for various purp 
no hematuria was noticed. Ten c.c. of a 40 per cent. solution of urotropin 
given intravenously at the time when the patient begins to complain of bladde 
distention. In operations on the rectum and pelvis, the injection is gi 
routinely eight to ten hours after the operation. Spontaneous urinatiot 
lows in one to two, not later than five to eight hours. 

In bladder paralysis of hysteric origin, that occur in big wards as a1 
demic and may even affect pre-operative cases, we may have failures a1 
every other kind of treatment (standing up, thermophor, opening the tay 
equally useless: suggestive therapy is the most effective. But aside 
these cases, urotropin always helps, and as it also acts as a powerful int 
disinfectant, working in statu nascendi at the site of inflammation, wher: 
this may be, and inhibiting generalized sepsis as shown by Buzello and my 
it is our best prophylactic measure in operations on the meninges, biliary at 
urinary tract; as a hypertonic solution it acts as a diuretic too, and bei 
strongly alkaline, works against acidosis. 

G. pE Takats, M.D., 
University of Budap. 


LARGE, MALIGNANT, FACIAL TUMOR REMOVED WITHOUT 
HEMORRHAGE BY BIPOLAR ENDOTHERMY 
AND THE ENDOTHERM KNIFE. 

Epirok ANNALS OF SURGERY 
Sir: 

Report is herewith submitted of a large tumor of the upper lip 
belief that it will prove interesting from a pathological standpoint as we 
from a surgical point of view. 
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CORRESPONDENCE 


A, G., female, a Pole, aged fifty-eight, was admitted to the Third Surgical D 


of Bellevue Hospital, March 4, 1924. At the request of Dr. George D. Stewart the ret 


of the growth was done, March 13, by the writer with the use of bipolar endothe: 
the endotherm knife 
The patient’s family history was good, father and mother havine died 


and two brothers and a sister being alive and well. She was somewhat emaciated at 
but was able to w 


the ward (| 


According to her rep 
growth had begu 
years befor 

the cheek opposite 
bicuspid Her teet 
to hurt her and 
a dentist who said 


crooked tootl 


This tooth wa 
the sore did not 
remained sma 
hen it be 

larger. Dut 

months precedi 
at Bellevue it h 
very rapidly and at 


| Saw her the ma 


away. It mvé lved 
cheek and Ipper 
to the right of the 
Ch skin Was tel 
ind there were tht 
of ulceratiotr Dil 
vere seen at the upMm 
lateral aspect ot 


Externally the 





tended from 4 cm 
a a to the angle of the m 
nths after operatior \o evidencs I rrence gt on the right side ar 
the point opposite t 


t extended from the last molar to the midli: 


incisor tooth on the left side. Interior], 
there was seen a deep crater-form ulceration which extended to the upper lip. The 


was lobulated and tense. Freely movable, it raised the right ala of the nost: il and 


to involve the tissues of the upper lip and cheek only. There were a few palpable | 
glands on both sides of the neck—more on the right. 
Since the location and extent of the mass made difficult its removal by the surg: 


knife; on account of the hemorrhage which would have been hard to control 
decided to employ bipolar endothermy and the endotherm knife in attacking it 
With the patient under ether narcosis the growth was isolated from the surt 
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CORRESPONDENCE 


as it cuts. How valuable is this method in the removal of tumors 


cavities as well as tumors ot the body surfaces is just beginni 


be understood. 


GEorGE A, Wyetu, M.D 


New York, N 


PRIMARY PNEUMOCOCCAL PERITONITIS 


Epriror ANNALS OF SURGER\ 


Sir: 


\cording to Rose and Carless, pneumococcal peritonitis is in the m 


of cases secondary to a similar infection of the lungs or pleura, the o1 
heing transmitted by the blood or through the lymphatics of the diap 
less frequently the primary focus is in the pharynx or middle ear, Ox 
ally, they say, the trouble is apparently primary, the pneumococci findi1 
way through a healthy mucous membrane, as from the bowel or appet 


more directly by the Fallopian tube. 


( 


y 
och 
1 
} 





is 


The condition occurs most frequently in children, especially fen 


though the number of cases in adults is comparatively high. Lejar 


a series of 106 cases collected by Jensen, in which 48 occurred in adult 


58 in children. In some cases, the disease is said to occur in an encysted 


in others, the course is acute and surgical interference urgently indicated 


Owing to the comparative rarity of the disease, the following case 


worth recording: 


A male, aged eighteen years, w idmitted to hospital with the hist 
been taken ill suddenly the previous day with acute abdominal pain and vomiti1 
bowels had been moved slightly here was no diarrhcea. which is said t 
quently enough to be an important diagnostic symptom. On examinati 
abdomen was rigid and tender without any definite localising signs. The pul 


and the temperature 102.2 


lhe condition was thought to be probably appendicitis or possibly a pert 
abdominal viscus, and an operation was performed immediately The append 
healthy, and no perforation of a viscus was discovered There was much pu 


abdominal cavity and this was drained through a median subumbilical ine 

of the discharge showed numerous bacteria, amongst which were Gram-p 
+f hy] : ] ‘ +4 ] . —— afast a 

coc ecsempiing pre umMmococt | patie mad¢é al uneventiul rec ( 


E. W. Jounsox, M 
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BOOK REVIEWS 


present volume, the translations into Spanish and French which were 
porated in the previous three, have been omitted, to the benefit of the 


asa whole. Asa reference work, it will undoubtedly be greatly. appreciat 


! 
the profession at large. James T. P: 


MEMORIAL NUMBER OF THE ANNALS OF SURGERY 


Witru this issue of the ANNALS or SuRGERY for December. 192 


journal completes forty years of publication. During this entire peri 


editing of the journal has remained under the direction of one mat 
under whose direction the first number was issued, Lewis Stephet 
\s to the character of that direction the steady growth of the A» 


SURGERY 1n the approval and support of the surgeons of the world is sut 


evidence. At the end of so long a period of such activity, to be 
vigorous and capable in the prosecution of editorial work, is a reco1 
has been rarely equalled. 

The publishers of the ANNALS have thought it sufficiently im] 
be marked by making the issue of January, 1925, a special number 
by its size, the character and number of its contributors, and the qu 
its contents should in some measure indicate their appreciation of the 
service rendered by its editor during so many years. They tak 
therefore in now announcing that the January, 1925, issue of the A 
SURGERY will be one of special compliment to Dr. LEwis STEPH! 
to commemorate the completion by him ot forty years of service as 


J. B. Lippincorr ( 


To Contributors and Subscribers : 

All contributions for Publication, Books for Review, and Exchanges should be 
sent to the Editorial Office, 145 Gates Ave., Brooklyn, N. Y. 

Remittances for Subscriptions and Advertising and all business communication 
should be addressed to the 

ANNALS of SURGERY 
227-231 So. 6th Street 
Philadelphia, Penna. 
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